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HISTORY OF CANADIAN SURGERY
WILFRED T. GRENFELL, 1865-1941. FOUNDER OF THE 
INTERNATIONAL GRENFELL ASSOCIATION
GORDON W. THOMAS, M.D., C.M., F.A.C.S., F.R.C.S.[C],* St. Anthony, Nfld.
T h e  most remarkable thing about Wilfred 
T. Grenfell was his endless energy and 
drive. His first love was not so much the 
actual practice of medicine, but of getting 
things done for others. He once wrote, 
“Memories of services rendered for others 
never fade.” His best friends included 
people ranging from the Labrador fisher­
men to the elite of American, Canadian and 
British society. His mind was always active, 
racing ahead of the immediate moment. 
While working with the North Sea fisher­
men, he was already planning and thinking 
of those further afield. His was certainly no 
closely knit circle.
Born in 1865 the son of a schoolmaster 
who later became Chaplain of the London 
Hospital, the young Wilfred grew up in the 
freedom of the open life on the shores of 
the River Dee in Parkgate, Cheshire, Eng­
land. He lived for adventure and the sea, 
indifferent to danger or fear of the un­
known. This zest for adventure was one of 
his most prominent characteristics. His de­
cision to be a doctor was apparently made, 
not as a result of humanitarian motives, but 
as a result of a visit to the family doctor. 
Shown a preserved brain, he decided that 
here was something mysterious and fascin­
ating. He trained at the London Hospital 
and was an average student with no over­
whelming passion or dedication to medicine. 
However, during those student days he was 
deeply moved to help the less fortunate. 
This dynamic change from a life that had 
no goal to one with purpose was in re­
sponse to the sipiritual influence of the 
evangelist, D. L. Moody, whom he accident­
ly heard speak, and the practical influence 
of the surgeon, Sir Frederic Treves, who 
was a great friend and hero of Grenfell’s. 
He became interested in a group of East
* Superintendent, I.G.A. Hospital, St. Anthony, 
Nfld.
London delinquent boys and helped set up 
a camp for them, at which he was medical 
officer. The boys were attracted to him be­
cause of his athletic skill and toughness. 
Grenfell got a great satisfaction from being 
their hero.
After graduating in 1886 as a member of 
the College of Physicians, and the Royal 
College of Surgeons of England, Grenfell 
was persuaded by Treves to work with the 
National Mission to Deep Sea Fishermen 
in the North Sea until he decided what he 
wanted to do with his life — a challenge 
that appealed directly to his love of the sea 
and gave him an opportunity to put his faith 
into action.
Grenfell loved the work in the North Sea. 
He became one of the men, hauling the nets 
and sharing their lives in other respects. The 
terrible conditions under which they lived 
and worked made a lasting imprint on his 
mind. The next year he joined the staff of 
the Mission and became its superintendent.
During the first few years that Grenfell 
worked on the North Sea, pleas for help 
for the men on the Grand Banks filtered in 
from Anglican clergymen in St. John’s. 
Grenfell was told by the men of their fel­
lows who fished off the Labrador coast. 
These men would sail north, from their win­
ter homes in the south of the Island, to fish 
for the summer. Hundreds of schooners with 
men, women and children made their way 
north in the summer months with no medi­
cal assistance or services of any kind. The 
few that stayed all-year-round ( called 
“Liveyeres”) lived under appalling condi­
tions. In shacks scattered along the coast­
line, never seeing anyone from the outside 
world, theirs was a miserable lot. They were 
exploited shamefully by the fish buyers, 
barely existing on potatoes, flour, molasses 
and what fish they could scrounge for them­
selves. The Mission finally sent out “an ex­
ploratory vessel” with the young doctor
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aboard. Sir Henry Richards, a friend, said 
of Grenfell’s going, “He was a great adven­
turer at heart . . . and those fishermen were 
talking about something that sounded like a 
great adventure. When Grenfell heard them 
talking about an unknown coast and un­
charted sea, he wanted immediately to go 
and see for himself, and once he had been 
there, he developed a wonderful sense of 
persuading others to go with him.”1 
They arrived in St. John’s, Newfoundland, 
in the middle of mass confusion. A fire had 
destroyed half of the city. In August he 
finally reached the grey fog-shrouded coast 
of Labrador. He was greeted by incredulous 
people, an almost-forgotten race who didn’t 
know what a “real” doctor was. In two 
months he covered 1100 miles of the treach­
erous uncharted coast as far north as 
Hopedale, treating 900 sick and injured fish­
ermen. What he found both fascinated and 
horrified him. The men worked with virtual­
ly no equipment. Whole families were rid­
dled with tuberculosis. Malnutrition, scurvy, 
beri-beri and rickets were rampant. Half- 
starved dogs attacked children. Women 
bore their children under the care of filthy 
midwives. Families literally starved if the 
father could not fish because of an accident 
or if the fish catch was bad that year. There 
was no such thing as insurance to cover 
equipment destroyed by storms. There was 
no law and order or social institution to be 
responsible for them. The people could do 
no more than exist and often not even that, 
because they were too deeply in the grip of 
poverty to do much for themselves. It was 
not that they didn’t want to improve their 
lot, or that they were stupid, but lack of 
opportunity had kept them in a state near 
serfdom. To these people Grenfell was a 
heroic figure from another world who was 
concerned about every facet of their lives, 
medical, spiritual and economic. From the 
deck of the hospital ship he gave out 
pills, advice, clothes, companionship and 
preached the words of the Man he was try­
ing to exemplify (Fig. 1).
It was practical Christianity that he came 
to preach; it did not concern a “wishy- 
washy” God far away from their mode of 
life. Once, in Labrador in the middle of a 
service the mail steamer came in. “Dear, 
Lord,” he prayed, “We know that we have
Fig. 1.—Sir Wilfred Grenfell with an Eskimo 
child.
You always with us. However, we rarely see 
the mail steamer. Please excuse us; we will 
be back shortly.” And the sendee was inter­
rupted until the boat had left.
Everyone benefited, Protestant and Cath­
olic alike. “There would never be religious 
persecution if man worshipped the spirit 
and not the letter . . . Till time ends, one 
man will grow strong on vegetables while 
another does good work on a high-protein 
diet. If the fruit is the test of values, why 
do we quarrel over the method that pro­
duces it?”
The young doctor fell in love with the 
“Land God gave to Cain”. He wanted to 
stay but could not because of commitments 
in England. Also, he wanted to do a com­
plete job and had to have the facilities for 
it. While in Northern Labrador he had been 
impressed with the work that the Moravian 
missionaries were doing among the Eski­
mos. His mind was teeming with ideas of a 
similar set-up for the entire population of 
the north.
Back in St. John’s, he was greeted as a 
celebrity. The consciences of the members
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of the Colonial Government and other re­
sponsible officials had been pricked for some 
time. Here was a man who was willing to 
do what should be done, and so they gave 
him their full support. They promised to 
build two hospitals on sites chosen by the 
Mission. Staff and a new ship would be 
needed. With these plans, Grenfell went 
back to a disapproving Mission Council 
who needed him in England, and whose 
non-existent support had been pledged by 
the impetuous doctor without their consent 
or knowledge.
However, Grenfell spent the whole winter 
campaigning for his new project. Treves 
helped him immensely. Between them they 
found two nurses and two doctors willing 
to stay the winter in Labrador. A winter 
hospital was being established in Battle 
Harbour in a house donated by a wealthy 
merchant. A summer one would be main­
tained in Indian Harbour further north 
(Fig. 2).
When Grenfell arrived the next summer, 
1893, he was more than an angel; he was a 
saint. In the fall he did not even go back 
to England but travelled across Canada and 
the United States asking for money and en­
listing the help of churches, wealthy indi­
viduals and colleges. In Montreal he became
friendly with Sir Donald Smith ( later Lord 
Strathcona) who donated a ship and gave 
the doctor a first-class ticket to enable him 
to speak on the West Coast. In New Eng­
land he inspired college students to volun­
teer their services in the summer. One of 
the first American W OP’s (workers without 
pay) was the Hon. Francis B. Sayre; the 
noted pathologist Dr. Cornelius “Dusty ’ 
Rhoads was a later one. Dr. Grenfell man­
aged to bring top medical specialists, some 
for a few months’ working holiday, others 
for a year: an ophthalmologist, dental pro­
fessors from Harvard, a thoracic surgeon 
from California, an orthopedic surgeon from 
Chicago. While he was on these tours, the 
work on the Labrador Coast was left to men 
like Dr. John Little, who was the first to 
describe beri-beri in Newfoundland.
Rapidly the work expanded. All Grenfell’s 
time was spent travelling along the coast by 
dog-team or schooner, travelling on the 
mainland drumming up support, writing, 
organizing hospitals, nursing stations, or­
phanages, and co-operative stores to help 
the fishermen better their economic status. 
He initiated legal action and preached, 
much to the dismay of the Mission Council 
with whom he finally split; and to the dis­
tress of those in St. John’s who disapproved
Fig. 2.—An early hospital at Indian Harbour, Labrador
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of his having fingers in so many pies. He 
was “meddling beyond the ordinary duty of 
a missionary”.
But Grenfell was not an ordinary mission­
ary, nor was he an ordinary man. His theol­
ogy was simple, with no intellectual trap­
pings to bother him. He was stubborn, a 
man of instant decision and impatient with 
those who did not understand. He fought 
his critics until the St. John’s papers had to 
retract their statements and publish an apol­
ogy while the Government kept quiet.
Grenfell was a practical Christian, and 
sometimes a reckless one. Anything that was 
done for God was all right. His creed “Oh, 
the Lord will see us through” got the new 
Mission into grave financial difficulties. 
With the money coming from all places and 
no specific committee to administer it, the 
situation was chaotic. The centre of work 
on the Coast was now St. Anthony on the 
northern tip of Newfoundland, which now 
contained the biggest hospital (Fig. 3 ), a 
farm, woodwork shop, industrial handicrafts 
department, greenhouse, and a dry dock. It 
was continuously growing. Finally, a busi­
ness manager was found and the Mission 
became organized into the Internation­
al Grenfell Association with supporting 
branches. There were head offices in Lon­
don, Ottawa and Boston. In barely 30 years, 
the house-turned-hospital, staffed by one 
doctor and two nurses, had become a com­
plex institution.
The medical work was astounding. Gren­
fell must have been an exceptional surgeon 
in spite of his lack of interest at medical 
school. “Nothing I learned at medical school 
50 years ago is practised to-day. If I prac­
tised what I was taught, I would not be 
called a surgeon but a ‘scourgeon’,” he 
wrote. The Mission had one of the first 
Roentgen ray machines. A friend, Harvey 
Cushing of Boston, once wrote to him when 
airplanes were new: “I suppose the next 
thing you will be asking for will be one of 
those new flying machines.” (To-day the 
Mission has two airplanes and plans for a 
bigger one.)
The medical staff maintained the highest 
standards, and accurate records were kept 
from the earliest days. Tuberculosis was the 
biggest challenge. Accidents were frequent.
One finds countless notes concerning beri­
beri and malnutrition. In this respect, 
classes were begun to teach the fundamen­
tals of proper nutrition. Frequently notes 
were made of “patient emaciated”, or “lacks 
anything that is necessary”. One diagnosis 
reads “patient played out. More than three 
months’ advanced pregnancy, cancer. Dis­
charged dead.” Another note concerned a 
girl 21 years of age — “T.B. back, total 
paraplegia of legs and trunk. Did very well
Fig. 3 .—The present hospital at St. Anthony.
until middle of December, signs of pyelitis. 
All the signs of general infection gradually 
supervened with rapid wasting and at pa­
tient’s request and of family was sent home 
to die. Died five days later.”2
His patients came in open boats in the 
summer and on dog teams in the winter. 
Often Grenfell would dash off in a blizzard 
to answer an urgent call only to get there 
three weeks later and find the patient dead 
or completely well. Life was all adventure. 
His narrowest escape occurred when, adrift 
on an icepan with nothing to eat but his 
dogs, he was rescued in the nick of time 
drifting out to the open sea.
Gradually with surgery, frequent clinics 
and a highly qualified staff, the results of his 
efforts began to show. The people instead 
of despairing were offered the opportunity 
to better their lot. Schools grew and the 
once meagre life of bare existence broad­
ened. Babies survived. Twisted limbs that 
had been useless for years were straight­
ened. The people loved Grenfell and all that 
he stood for. He wrote, “. . . here was a 
life worth prolonging. Why? As I looked 
around the humble cottage I knew it wasn’t 
for his material wealth. No, the things that 
are worthwhile are not material.” About a 
club foot he had treated: “If instead of be-
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I f l IN GRATITUDE GOD FOR
THE LABRADOR DOCTOR
j*J« Y/ILFliED GliEHFEliLICCA^ID.
FOUNDER AND  jUPERIMTENDENT 
OFTHl'J jMI j jION TO THE Fl'IHERFOLK 
O F NORTHERN NEWFOUNDLAND M ID
LABRADOR THIS TABLE!' I E ERECTED 
BV 1113 FRIEND'S ON THE FIFTIETH 
A N N IV E R S A R Y  OF HIS LANDING 
ON THIS COAST AUGUST 4T R  1R0 V.
%k\3M>JCfLV> /£ HAVE DOME IT UNTO ONE OF TOE LEAST 
O r  HISTE MY URETilREM, YE HAVE DOME IT UNTO ME?
—
Fig. 4.—A tablet erected on the 50th Anniversary of Dr. Grenfell’s original landing on the Lab­
rador Coast.
ing the darling child he was, he had been 
a moral pervert or social menace; could the 
doctor or nurses or anyone make a new Pat­
rick as well as a new leg? . . .  To me the 
answer is the clarion answer of Christ. Yes, 
yes, you can . . . You—meaning you and 
me. This is the meaning of the little drama 
called human life that otherwise is a piteous 
tragedy. This is your joyous venture. Chiv­
alry did not die when gunpowder drove out 
shining armour and waving plumes . . .  It 
isn’t to talk, it isn’t to claim infallibility — 
it is to be knights sans peur et sans re- 
proche.”3
This was the standard that the Mission 
was built on, and by which it continues to 
function. Out of the stubborn determination, 
the relentless drive, the self-confidence, the 
skill and the faith of this great man was 
created an organization that is unique in the 
world. The personality of Grenfell is still 
very much alive.
In 1907 he was awarded a Companion of 
the Most Distinguished Order of St. Michael 
and St. George. The same year he was 
awarded the first honorary doctorate of
Medicine granted by Oxford University. He 
was appointed a member of the exclusive 
National Academy of Social Sciences of 
America. 1918 was the last full year he spent 
on the coast. After that the summers and 
fall were spent in Labrador, the winters in 
travelling and lecturing in America and 
Europe. In 1926 and 1927, he travelled 
around the world with Lady Grenfell and 
later wrote a book -— “Labrador Looks at 
the Orient”. In 1928 he was knighted and 
made rector of St. Andrew’s College in Scot­
land. The years of travel and hard work 
took their toll and he and his wife retired to 
New England in 1936. After suffering a 
stroke, he left his duties as superintendent 
of the Mission in Newfoundland and Labra­
dor to a younger American doctor, Dr. 
Charles S. Curtis of Boston, Mass.
The greatest monument to him is, of 
course, the present Grenfell Mission; but 
his figure can be seen in the Physicians’ 
Window in Washington Cathedral. Finally, 
in the middle of a field at St. Anthony, 
where a new Mission hospital is under con­
struction, is a rugged grey rock, a solid sym-
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bol of his life, with a plaque (Fig. 4) bear­
ing these words:
In gratitude to God for The Labrador Doctor Sir Wilfred Grenfell, K.C.M.G., M.D., Founder and Superintendent Of this Mission to the Fisherfolk of Northern Newfoundland And Labrador 
This Tablet is erected by his Friends on the Fiftieth Anniversary of his landing On this coast August 4th, 1892 
“Inasmuch as ye have done it unto the least of these my brethren, ye have done it unto me.”
He was truly a knight “sans peur et sans 
reproche” .
R efer en c es
1. G r e n f e l l , W. T.: A New Year message—the
joyous venture called “life”, Among the 
Deep Sea Fishers, 19: 111, 1922.
2. G r e n f e l l , W.: Labrador log book, Hodder &
Stoughton Ltd., London 1939.
3. British Broadcasting Corporation: Grenfell be­
fore Labrador, Among the Deep Sea 
Fishers, 40: 73, 1942.
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O R I G I N A L  A R T I C L E S
TOTAL PROSTHETIC VALVE REPLACEMENT:
CLINICAL EXPERIEN CE IN 70 CASES*
MORLEY COHEN, M.D., F.R.C.S.[C], JAROSLAW BARWINSKY, M.D., F.R .C.S.[C], 
JOSE M. CASES, M.D., DAVID MYMIN, M.D. and RICHARD O. BU RRELL, M.D.,
F.R.C.S.JC], W innipeg, Man.
Although there may be some disagreement 
concerning the best method of treating in­
dividuals disabled because of irreparably 
damaged heart valves,1 there is little doubt 
that total prosthetic replacement is one 
method which has gained wide accept­
ance.2'4 The ready availability of such 
valves, the low morbidity and mortality 
associated with their insertion, the good 
hemodynamic function thus obtained, and 
a clinical assessment of these valves for 
periods approaching five years are all fac­
tors which favour their continued use. At 
the same time it should be emphasized 
that the entire problem of valve replace­
ment is still in a process of evolution.
The purpose of this communication is to 
report our experience in 70 consecutive 
patients operated on over a three-year peri­
od ending in July 1965. The Starr-Edwards 
prosthesis was employed in all cases. Forty- 
five per cent of these patients have been 
followed-up for 18 months or more since 
surgery. Five patients in this series under­
went simultaneous replacement of two 
valves and, in a sixth, two valves were in­
serted at separate operations.
Clinical Material
Table I shows that 37 patients underwent 
mitral surgery, 27 had aortic replacements 
and six had two valves replaced. Females 
predominated in the ratio of 4:3. The 
youngest patient was nine years old and 
the oldest was 62. More recently (patients 
not included in this series), we successfully 
operated upon two more patients in their
“From the Departments of Surgery and Medicine, 
St. Boniface Hospital and The University of Mani­
toba, Winnipeg, Man.
An abridgement of this paper was presented at the 
meeting of the Canadian Cardiovascular Society, 
Winnipeg, November 18-20, 1965.
sixties and agree with the published opin­
ions of other surgeons that age itself should 
not disqualify a candidate. A majority of 
the mitral patients were middle-aged (aver­
age 45 years), while the average patient in 
whom aortic replacement was performed, 
was older (52 years). Twenty-five per cent 
of the patients in the entire series were over 
50 years of age.
TABLE I.—Prosthetic Valve Replacement ,^ Age and Sex 
Distribution
Sex Age
M F 0-10 10-20 20-30 30-40 40-50 50-60 60-70
Mitral. . . 
Aortic... . 
Bivalve...
. 14 
. 15 
1
23
12
5
2 6 
1 — 3
10
1
1
12 6 
14 6
3 2
1
2
Total. . 30 40 1 2 9 12 29 14 3
Selection of these patients for operation 
was based primarily on the degree of in­
capacity and the results of assessment by 
cardiac catheterization and angiocardiog­
raphy. The information obtained in the 
diagnostic laboratory not only confirms the 
existence of a specific valve lesion, but 
often detects significant abnormalities in 
other valves, which were not evident clin­
ically. Moreover severe coronary disease or 
a myocardiopathy suspected on clinical 
grounds may also be more accurately de­
lineated.
In terms of the New York Heart Associa­
tion Classification, the cardiac disability in 
these patients is as shown in Table II.
TABLE I I .—F unctional C l a ss if ic a t io n *
No. o f 
patients I 11 I I I IV
Mitral 37 — 9 21 7
Aortic 27 — 6 12 9
Bivalve 6 — 2 4
Total 70 -  15 35 20
*New York Heart Association.
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Fifty-five of the 70 patients were either 
Class III or IV. The 20 individuals in Class 
IV were total cardiac cripples, several of 
whom went to the operating room in in­
tractable heart failure. With one exception, 
all of the patients in the mitral group had 
been in congestive failure and 60% had 
chronic atrial fibrillation. Eighteen per cent 
of those in the aortic group had had frank 
congestive failure and nine had persistent 
atrial fibrillation. Five of the six patients 
in whom two valves were replaced were in 
chronic left ventricular failure.
Instead of tabulating the extensive hemo­
dynamic data obtained in the cardiovascu­
lar diagnostic laboratory, we will report on 
two important parameters in the mitral 
group and one in the aortic group. Figure
I gives a general but approximate picture 
of the results of laboratory investigation in 
the 37 patients with mitral lesions. The left 
atrial mean pressures ( black squares) indi­
cate that in 26 instances it was 20 mm. Hg 
or higher and was greater than 30 mm. in
I I  patients. At the same time serious levels 
of pulmonary hypertension (over 50 mm. 
Hg systolic) were recorded in 21 individu­
als in this group. In seven, the pulmonary
artery pressure was over 100 mm. Hg and 
the calculated resistances varied in these 
patients from 350 to 1800 dynes/sec./cm. "' 
These seven patients had gross cardiac 
disability often associated with chronic cy­
anosis. Although such patients may be in 
the “high-risk” category, the majority are 
salvageable and follow-up catheterization 
studies indicate that such passive pulmon­
ary hypertension is frequently reversible. 
Moreover as the hypertension regresses, a 
significant rise in cardiac output occurs.
In the aortic group, data is presented in 
only those patients in whom pure aortic 
stenosis was encountered (Fig. 2 ). It is 
difficult to quantitatively compare the re­
gurgitant component of the aortic insuffi­
ciency in the remaining 15 patients. In the 
12 patients with pure aortic stenosis, the 
gradient varied from 50 to 131 mm. Hg, 
with an average of 85 mm. Hg. Patient 1 
also required commissurotomy for mitral 
stenosis and, in patient 10, a coexisting mi­
tral insufficiency was treated by annulo- 
plasty at the time of aortic replacement.
Su rgical C onsiderations
All operations in this series were per-
PREOP PULMONARY ARTERY (OR RIGHT VENTRICULAR")AND MEAN LEFT ATRIAL PRESSURE
I PULMONARY ARTERY PRESSURE 
I* RIGHT V E N T R IC U L A R  PR ESSURE 
a L E F T  A T R IA L  MEAN PR ESSURE
P A  NORMAL 3 0
SYSTOLIC
L .A T R IA L  NORMAL 10- —  
MEAN
d l t p g  j n c m j  i p j  .
0 K  S. T. M B S G 0 O G *  C 0
1
P A T IE N T S
Fig. 1.—Pulmonary artery (or right ventricular) and mean left atrial pressures in 37 patients 
undergoing mitral replacement.
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LEFT  V EN TR IC ULAR — AORTIC GRADIENT (S YS TO LIC )
Fig. 2.—Pressure gradients across the aortic 
valve in 12 patients with pure aortic stenosis.
formed under mild hypothermic conditions 
(30° C .). We use the Dewall-Lillehei bub­
ble oxygenator7 with a hemodilution prime 
( low-molecular-weight dextran, 5% glucose 
and mannitol) in a volume approximately 
equivalent to one-third of the patient’s cal­
culated daily fluid requirement. The dura­
tion of bypass in these operations varied 
from one hour to three hours and 45 min­
utes, most cases requiring one and one-half 
hours (Table III). On the average, the 
aortic cases took somewhat longer than the 
mitral replacements (108 vs 90 min.), 
whereas the replacement of two valves in­
volved a perfusion of almost three hours. 
In the aortic valve operations, a midline 
sternotomy is routinely employed; however 
for mitral replacement we prefer a right­
sided, fifth-rib-bed approach through a 
standard posterolateral thoracotomy. For 
multiple valve replacement, a right fourth- 
rib-bed thoracotomy provides adequate ex­
posure of the aortic, mitral and tricuspid 
areas.
Although most reported series of aortic 
valve operations stress the importance of 
coronary perfusion, we do not employ it. 
Neither do we carry out left ventricular 
venting during our bypass procedures. We 
rely on local hypothermic arrest to protect 
the myocardium during the period of aortic 
cross-clamping. This is achieved by bathing 
the heart with iced Bin tier’s solution < 6 to 
8° C .) through a constant drip (80 c .c ./ 
min.) into the marsupialized pericardial
sac. This technique gives a quiet, collapsed, 
dry heart with myocardial temperatures of 
about 23 to 25° C. This technique, original­
ly described by Shumway5 should not be 
confused with the use of slush ice which is, 
in our opinion, dangerous. In the laboratory, 
this latter procedure has resulted in the 
freezing of some of the smaller surface 
coronary vessels with delay or failure in the 
re-establishment of coronary flow. In every 
instance we were able to start up the hearts 
of these patients after restoration of coron­
ary flow. In about 20% of the hearts in 
which aortic replacement was carried out, 
spontaneous systole returned without elec­
trical defibrillation.
A variable period of pump support was 
provided after restoration of ventricular 
systole, at partial bypass flows of 1 to 
2 l./min. During this interval the patient’s 
temperature, which is always brought to 
34° or 35° C. for defibrillation, was brought 
up to normal. Additional sutures are easily 
placed in the aorta or cardiotomy incisions 
because these structures are still lax and the 
heart tolerates manipulation well with par­
tial pump support. When the mitral valve 
must also oe replaced, the aortic replace­
ment is carried out first. This provides the 
myocardium with an hour or more of cor­
onary perfusion while the mitral operation 
is performed. It also gives the surgeon an 
excellent opportunity to assess the compe­
tence of the aortic implantation from be­
low.
Postoperative respirator management 
using an indwelling nasotracheal or formal 
tracheostomy tube was used frequently and, 
by this means, many patients were undoubt­
edly salvaged whose stiff lungs and large 
hearts would otherwise have been incapable 
of meeting the demands of the immediate 
postoperative period. With three exceptions,
TABLE III—T o t a l  P u m p  T i m e s
Procedure
Time (miin.)
60-80 90-120 120-150 150-180 180-210 210-2J,0
Mitral. . .. 38 22 16 — — — —
Mitral and
tricuspid 1 — —■ 1 —
Mitral and
aortic.. . 4 — — — 2 1 1
Tricuspid.. 1 — 1 — — —
Aortic....... 27 9 12 4 2
Total. . 71 31 29 5 4 1 1
Average: M itral. 90
Aortic.. . 108
Bivalve . . 176
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all of these patients received anticoagulants 
postoperatively so that their prothrombin 
times were two, to two and one-half times 
normal by the fifth postoperative day. This 
therapy has been maintained since opera­
tion and will be continued indefinitely.
R esu lts
The current condition of all 70 patients 
is known. The hospital mortality is shown 
in Table IV. There were three deaths in
TA BLE IV .— V a l v e  R epla c em e n t , H o spita l  
M o rta lity
Cases Deaths %
Mitral.......... ...................  37 3 8. 1
Aortic........... ...................  27 3 11.1
Combined.. . ...................  6 0 0
T o ta l.. . . ...................  70 6 8.5
the mitral group and three in the aortic
group, a mortality rate of 8.5 Vi • These
deaths have not been categorized as occur­
ring early or late in the present series, be­
cause increasing success associated with 
improved mastery of technical factors may 
have been offset by the fact that we ac­
cepted larger numbers of older, Class IV 
patients who might have been rejected for 
operation at the outset. The cause of death 
in these six patients is given in Table V.
TA BLE V.— H o spita l  D ea th s , S ix  C a ses
Time
Cause postop.
Mitral 1. Low output syndrome...........  48 hours
2. Bronchopneumonia..................  23 days
3. Right heart failure and
resp. sepsis.................................  28 days
Aortic 1. Shock—aortic dissection and
arrhythmia.................................. 6 hours
2. Massive small bowel
infarction....................................  4 days
3. Aortic and carotid dissections
—severe atheroma...................  O.R.
In the mitral group all three deaths 
occurred in Class IV patients, all of whom 
had severe pulmonary hypertension (100, 
107 and 60 mm. Hg systolic). One patient 
had undergone previous closed mitral sur­
gery without lasting benefit, the other had 
had an open valvuloplasty in 1961. Both
these patients died between three and four 
weeks postoperatively of respiratory com­
plications, despite respirator management 
and close attention to factors which might 
have adversely influenced their ability to 
ventilate. The onset of bronchopneumonia 
made the situation intolerable. The third 
patient died as a result of persistent hypo­
tension, acidosis and oliguria that could 
not be reversed by treatment (the “low- 
output” syndrome).
In the aortic group the causes of death 
were more unpredictable. During perfusion 
in the first patient, a dissection of the aorta 
occurred at an atheromatous plaque in the 
iliac artery above the arterial cannulation 
site. This was immediately detected, the 
cannula transferred to the aortic arch, and 
replacement of the aortic valve subsequent­
ly carried out. However, she died in the 
recovery room from an arrhythmia prob­
ably related to electrolyte imbalance.
The second death occurred in a young 
man suffering from aortic insufficiency, left 
ventricular failure and uremia who had 
been taken to the operating room in a mori­
bund state. Preoperatively he had com­
plained of abdominal pain and diarrhea 
which was thought to be secondary to the 
uremia, tie tolerated surgery well and, for 
two days, appeared to be making satisfac­
tory progress. However he had a recur­
rence of abdominal pain accompanied by 
bloody diarrhea and shock, and died on 
the fourth postoperative day. At postmor­
tem, multiple short areas of intestinal gan­
grene were found without thrombosis of 
either mesenteric artery or vein, a situation 
which may have been due to the prolonged 
low cardiac output preoperatively, and 
which was aggravated at operation.
The third hospital death in the aortic 
group was the only instance in which a 
patient died in the operating room. This 
man had severe aortic stenosis ( Class IV 
disability) with demonstrated advanced 
coronary atheromatosis. After 58 minutes 
of bypass, the tracing on electroencephalo­
graph monitor suddenly went flat. The aor­
tic replacement was completed; however 
he became hypotensive and died as the 
chest was being closed. In view of the per­
sistently flat EEG, we did not persist in our 
efforts at resuscitation. At postmortem he
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had extensive diffuse coronary atheroma­
tosis of all three coronary branches and an 
unsuspected aortic dissection which began 
at the aortic bifurcation and extended into 
the aortic arch. Fronds of clot on a bed of 
loose atheroma lined the abdominal aorta. 
The carotid arteries were moderately nar­
rowed and probably the brain had been 
inadequately perfused during bypass. In 
retrospect, cardiac surgery probably should 
not have been undertaken in this patient.
C o m plic a tio n s
Infection and Wound Complications
Despite the fact that open heart pro­
cedures for acquired valvular disease are of 
long duration, there were remarkably few 
complications related to the incisions or the 
pleural space. One patient had a partial 
separation of the sternotomy which was re­
paired on the twelfth postoperative day 
without discontinuation of antocoagulants. 
In another patient who had aortic valve 
replacement, the abdominal portion of his 
sternotomy incision separated and an in­
cisional hernia developed. A third individ­
ual developed a serous mediastinitis which 
on culture was persistently negative; this 
responded well to open drainage. There 
were no instances of mediastinal or pleural 
suppuration. When a pleural effusion de­
veloped postoperatively, it was invariably 
a manifestation of cardiac failure and re­
sponded to routine measures. Antibiotics 
were used routinely ( commencing 24 hours 
preoperatively) and continued for a mini­
mum of 10 to 14 days. Daily sputum cul­
tures have been helpful as a guide to this 
form of therapy. Although endocarditis 
had been demonstrated preoperatively in 
four patients by culture, no instances of en­
docarditis have developed postoperatively. 
Prophylactic penicillin has been adminis­
tered to all patients under the age of 45 
in order to prevent the recurrence of rheu­
matic fever.
Annulus Separation
Following total prosthetic valve replace­
ment, Kloster, Bristow and Griswald8 re­
ported an incidence of annulus separation 
of 5% . This complication occurred in four 
of our patients, all of whom were in the
mitral group. Three of the four had a suc­
cessful second operation. The only death in 
this group was in a 36-year-old Indian, the 
first patient on whom valve replacement 
had been performed. He returned to hos­
pital four months after operation in a mori­
bund state and died six days later before a 
definitive diagnosis could be established. 
Thus, it is apparent that, following these 
procedures, any patient who is not doing 
well should be again studied to detect this 
complication, even in the absence of a sus­
picious murmur.
Postoperative Bleeding
In this group of patients, about 15% 
had to be taken back to the operating room 
within 12 hours of operation because of 
intrathoracic bleeding. With two exceptions, 
no specific bleeding point was identified 
and lavage of the pleural and pericardial 
cavities invariably controlled the situation. 
The second thoracotomy had no adverse 
effect on these patients. We now urge that 
any patient who is losing more than 100 
c.c. of blood/hr. after the first two hours in 
the recovery area, and in whom no clotting 
defect can be demonstrated, should be 
taken back to the operating room for ex­
ploration. Waiting until the small hours of 
the morning in the hope that the problem 
will resolve spontaneously is much more 
hazardous. Moreover when a bleeding point 
is found its control is often a life-saving 
measure.
Postoperative Mental and Central
Nervous System Reactions
About one-third of these 70 patients has 
had some type of postoperative mental dis­
turbance, ‘which in the majority consisted 
of anxiety, agitation and mild confusion. A 
few developed complete disorientation and 
hallucinations, often on the third or fourth 
postoperative day. Generally all of these 
symptoms subsided by the end of the first 
week with no permanent after-effects.
In this group were six patients who 
showed frank central nervous system dam­
age which we attributed to embolism of 
air or of calcific material that may have 
escaped during excision of a markedly cal­
cified valve. It is interesting that, in three 
of these patients, neurological signs did not
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become apparent until the first postopera­tive day. All of these patients recovered completely except a 52-year-old woman 
who developed a persistent ventricular ar­rhythmia with prolonged hypotension in the immediate postoperative period; she eventually became decerebrate. The ar­
rhythmia was finally controlled by repeated 
countershock, 75 occasions in the first 96 
hours. Although she improved remarkably over the next eight weeks and is presently 
able to walk about and look after herself 
at home, she has permanent residual neuro­logical damage.
Late Embolic Phenomena
To date this complication has been un­
common in our series. Three emboli have 
been observed (all in patients undergoing 
mitral replacement), in each instance the 
anticoagulant therapy at the time of em­
bolization was inadequate. Fortunately 
these individuals recovered completely. We now feel that only under unusual circum­
stances should long-term anticoagulant therapy be omitted. Moreover such treat­
ment, to be effective, must be maintained so that the prothrombin time is at least twice and preferably two and one-half times 
the control value (i.e., around 15% of nor­
mal). Although such dosage schedules may 
involve an increased hazard, only one of 
our patients has had a significant complica­
tion, a retroperitoneal hematoma from which she recovered.
L a t e  D eath s
There were six late deaths in this series (Table VI).
The death in the mitral group was the patient ( vide supra) who died of mitral 
insufficiency four months after operation, 
when the annulus separated from his pros­thesis. If we had been more alert, we might have saved this patient.
TABLE VI.— L ate  D e a t h s , S ix  C ases
Cause Postop.
Mitral 1. Annulus detachment—(silk) 3}4 raoAortic 1. Myocardial infarction.......... n  mo!2. Fulminating serum hepatitis. 4 “3. Arrhythmia.......................... 4 «4. Myocardial infarction.......... 4 “5. Prosthesis failure.................  18 “
hive patients in the aortic group died between four and 18 months postoperative-
ly-In two instances death was due to myo­cardial infarction. Currently we believe that individuals with advanced coronary disease, as assessed by coronary angiography, are, as 
a selected group, not good candidates for 
aortic valve replacement. They will usually 
survive surgery and the preoperative fail­ure or angina may disappear, but it is un­
likely that they will obtain long-term bene­fit.
A third patient died four months after 
operation from a fulminating serum hepa­
titis, at a time when he had already ob­
tained an excellent functional result. This 
was an unfortunate, but not yet totally 
avoidable, complication of blood transfu­sion.
A fourth patient died suddenly during 
an alcoholic celebration. He had an old 
syphilitic aortitis, but his postmortem failed 
to reveal any specific cause of death. It is 
assumed that he died of a cardiac arrhyth­mia.
The sixth death occurred in August 1965 
under somewhat disturbing conditions. This 52-year-old woman did extremely well for 
18 months following operation performed for a tight calcific aortic stenosis. She died 
suddenly and, at postmortem, it was found 
that the ball of her prosthesis had dislo­
cated downward into her left ventricle. This had occurred because the ball had 
worn, with a loss of 25% of its weight and 
7.2% of its diameter; it had also undergone 
a peculiar waxy degeneration. Histological 
examination of the liver, spleen and kidney 
showed that a peculiar birefringent refrac- 
tile material was lying free in the capillary 
loops and in the reticuloendothelial system. The source of this material is unknown and it was not seen in any other of the body 
organs. This case brings the reported total 
number of prosthetic failures of this type to 18.8 Such failure has not been reported in a mitral prosthesis.
The late deaths in this series are summar­ized in Table VII.
Su m m a r y  a n d  C o n c lu sio n
Although the treatment of acquired valvular heart disease is still evolving, total
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TABLE VII.— V a l v e  R e p l a c e m e n t , L a t e  D e a t h s  
Cases Deaths %
M itral............................... 37 1 2.7
Aortic...............................  27 5 18.5
Combined........................  6 0 0
Total..........................  70 6 8.5
prosthetic valve replacement operations of 
the type reported herein have saved a num­
ber of patients who would otherwise be 
dead. A larger number have been restored 
to health and gainful activity.
The hospital mortality in this series was 
8.5%. The late mortality three years after 
operation was 8.5%.
The contraindications to this type of 
surgery are few but as yet have not been 
clearly defined.
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R e su m e
On a suivi pendant une periode allant jusqu’a 
trois ans 70 malades chez lesquels on avait pre­
cede consecutivement au remplacement des val­
vules par des protheses (Starr). Chez 37 malades 
(de 45 ans en moyenne) on avait remplace la 
valvule mitrale et chez 27 (age moyen 52 ans) la 
valvule aortique. Chez six malades, les deux 
valvules avaient ete remplacees. Avant 1’operation, 
55 de ces 70 malades etaient classes comme pre- 
sentant une invalidity fonctionnelle de classe II ou 
IV (N.Y. Heart Association).
Au cours du remplacement de la valvule, on n’a 
pas employe la perfusion des coronaires. Chez les 
malades ayant un gros coeur et une hypertension 
pulmonaire (ou  l’un des deux), il a fallu souvent 
recourir a une ventilation forcee pendant la pe­
riode post-operatoire immediate. Les embolies ont 
ete rares, probablement parce que tous les malades 
etaient sounds a une forte anticoagulation.
La mortalite globale a l’hopital a ete de 8.5% 
et les deces tardifs ( au cours de la periode de 
trois ans) sont survenus dans une autre tranche 
de 8.5%. Certains de ces deces etaient imprevisibles 
( hepatite a serum, infarctus du myocarde). On 
compta un echec de la prothese.
Ces experiences permettent de croire qu’on peut 
continuer a employer cette prothese, tout en gar- 
dant a l’esprit le fait que le probleme des rem- 
placements valvulaires est encore en pleine evolu­
tion.
TOTAL VALVE REPLACEMENT
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THE TREATMENT OF PECTUS EXCAVATUM
E. M. NANSON, M.B., Ch.B.(N.Z.), F.R .C .S.(Eng.), F.R.C.S.[C], 
F.A.C.S.,* Saskatoon, Sask.
The congenital defect, pectus excavatum, 
was first described by Bauhinius1 in 1600. 
However, it must have been recognized 
from ancient times because it is evident to 
the eye and obvious in native peoples who 
wore only loin cloths or less.
The first operation for the correction of 
this defect was performed by Sauerbruch2 
in 1913. Recently Ravitch3'5 has popular­
ized the current method of surgical correc­
tion on this continent. Chin0 of England 
reported a large series of such cases in 1957. 
Subsequently numerous reports have ap­
peared, and many modifications in the surg­
ical treatment of pectus excavatum have 
been proposed. Ravitch and Chin recom­
mended no special stabilization of the ster­
num to prevent parodoxical respiratory 
movement (“paradox”) in the immediate 
postoperative period. Other authors, how­
ever, have used internal struts of rib and 
metal, and temporary external struts of 
wire, plaster casts, Steinmann’s pins, 
Kirschner wires, and nylon sutures to main­
tain correction during the postoperative 
period.
The purpose of this communication is to 
describe a simple method of stabilizing the 
sternum after the position of the sternum 
has been corrected by the Ravitch proce­
dure, viz the resection of the costal carti­
lage, a wedge osteotomy of the sternum 
and its subsequent elevation. This stabiliza­
tion depends on no internal or external for­
eign body struts, but rather on the patient’s 
own tissues. The perichondrial pedicles, 
left after the cartilages are resected, are 
approximated behind the sternum by su­
tures so that they form a solid buttress 
acting against the backward movement of 
the sternum. The pectoral muscles are ap­
proximated in front of the sternum. In this 
way the sternum is sandwiched between 
the muscles in front and the pedicles be­
hind and “paradox” is virtually eliminated. 
In pectus carinatum, the new retracted 
position of the sternum is maintained by 
bringing the pedicles in front of the sternum
“Professor of Surgery, University of Saskatchewan, 
Saskatoon, Sask.
and attaching the xiphisternum to the lower 
mesosternum.
The Method
Usually a curved inframammary incision 
is used (Fig. 1). This is essential in girls 
so that they can wear low-necked dresses, 
and preferable in boys as well, because 
keloid formation is less likely with a trans­
verse than with a vertical incision. Further­
more, it gives an adequate exposure. The 
skin and subcutaneous tissue are elevated 
off the pectoral muscles and sternum as 
far up as the angle of Louis, as far down 
as the xiphisternum, and as far laterally 
as the costochondral junctions.
The pectoralis major muscles are ele­
vated off the sternum and the costal carti­
lages. The deformed costal cartilages are 
resected subperichondrially from the 
sternum out to the costal junction. (Fig. 2). 
The xiphisternum is divided from the meso­
sternum and allowed to retract distally. 
The mediastinal tissues are swept off the 
back of the sternum with the finger and the 
perichondrial pedicles are cut from the 
sternum with scissors (Fig. 3 ). Care is 
taken to avoid entering the pleural cavity, 
if possible; not infrequently the right side 
is, however, entered. This can be ignored 
temporarily if the patient has previously 
been intubated.
Fig. 1.—Curved inframammary transverse in­
cision used for correction of all cases of pectus 
excavatum.
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Fig. 3.—All the perichondrial cartilages have been resected from the second rib down to the com­bined six-seven ribs. The xiphisternum has been divided. A wedge osteotomy has been performed just at the level of the angle of Louis. The peri­chondrial pedicles are now being resected from the sternum.
The crucial point of the whole operation is now performed. The perichondrial ped­icles of ribs three and four on either side are picked up by a figure-of-eight silk stitch and approximated behind the sternum (Fig. 4). Similarly the fifth pedicle from each 
side is approximated with another suture. This is readily accomplished because, owing 
to the previous backward bending of the cartilages, the pedicles are long enough to 
meet in the midline. Thus a secure firm barrier is produced to prevent backward 
re-displacement of the sternum, either in 
the immediate or late postoperative period 
(Fig. 5).
Fig. 4.—Approximation of the perichondrial ped­icles by means of stout silk sutures behind the sternum.
If the pleura has been inadvertently 
opened, a catheter is put into it via the 
tear, as a temporary measure until the skin 
is closed. It may then be drawn out as the 
anesthetist inflates the lung. Another cath­
eter is left under the skin flaps and attached 
to suction in order to remove any blood 
and serum which may accumulate. The pectoralis muscles are approximated in front 
of the sternum so that the sternum is sand­wiched between the muscles in front and the perichondrial pedicles behind (Fig. 6). The skin is finally approximated with sub­cutaneous sutures and normal skin stitches.The changes in the perichondrial ped­icles some months after the operation is of interest. It has been observed that firm bars re-form but no massive plaque of tis-
A wedge osteotomy is performed at the 
level of the commencement of the backward bend of the sternum, usually opposite the 
third costal cartilage. This osteotomy goes through the anterior table of the sternum 
only. The sternum is then bent forward and maintained in an over-corrected position by three or four stout silk or Tensofil su­
tures through the anterior tables of the sternum on each side of the osteotomy in­
cision (Fig. 4).
Fig. 2.—Commencement of dissection of peri­chondrium off the costal cartilages.
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Fig. 5.—The sutures are tied with the perichon- 
drial pedicles tightened up behind the sternum. A 
cross-section is shown.
sue forms behind the sternum to narrow the 
sternovertebral distance. To study cartilage 
regeneration, the costal cartilages in dogs 
were resected subperichondrially and sec­
tions were taken three months later. It was 
found that regeneration occurred not as 
hyaline cartilage but as fibro-cartilage with 
a predominance of fibrous tissue.
Results
This method has been used in six pa­
tients over the past six years. The ages of 
the patients ranged from three to 33 years. 
There were three men and three women. 
All have been followed from one to six 
years. No evidence of recurrence of the 
deformity lias been noted thus far. Mog- 
hissi” has recently reported a review of 
Chin’s original cases and claims a signifi­
cant recurrence rate of 35 to 40% after 
eight to 10 years. This has not been our ex­
perience in this limited series, nor is it 
possible to see how it could occur when 
this method is used.
The encouraging feature of this method 
has been the smooth postoperative course, 
without any fear of “paradox”. Therefore, 
the surgical correction of pectus excavation 
can be confidently recommended to all pa­
tients in which the deformity is of signifi­
Fig. 6.—The completed operation with the pec­
toral muscles approximated in front of the sternum. 
A cross-section through the middle of the sternum 
is shown below.
cant degree, even in the absence of evi­
dence of disturbed function due to the 
defect.
Sum m ary  and Conclusions
The routine treatment of pectus ex- 
cavatum was described originally by Ra- 
vitch in 1949. A new method of stabilization 
of the sternum is described which is simple 
and effective and introduces no external 
or internal artificial fixation such as wires 
or ribs. The perichondrial pedicles which 
have been detached from the sternum are 
approximated behind the sternum with fig­
ure-of-eight silk sutures, thereby, producing 
a firm baffle to the backward displacement 
of the sternum. The elevation of the ster­
num effected by the osteotomy at the level 
of the angle of Louis is thus maintained 
effectively. The sternum is sandwiched be­
tween the pectoralis muscles in front and 
the approximated perichondrial pedicles 
behind.
Six such patients are reported, ranging 
in age from three to 33 years. Results have 
been uniformly satisfactory with no mor­
tality or morbidity and no evidence of re­
currence.
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Resume
Un nouveau traitement du pectus excavatum a 
ete decrit au debut par Ravitch en 1949.3 5 L ’au- 
teur decrit une nouvelle methode de stabilisation 
du sternum, a la fois simple et efficace, et qui ne 
fait pas appel a des modes artificiels de fixation, 
conune des sutures metalliques et des cotes. Apres 
section des pedicules cartilagineux des cotes du 
sternum on precede a une suture en huit derriere 
le sternum, avec de la soie; ceci empeche de fagon 
efficace le sternum de reprendre sa position poste- 
rieure. Le soulevement du sternum pratique grace 
a une osteotomie au niveau de l'angfe de Louis est 
done permanent. Le sternum est ensuite place 
entre, anterieurement les muscles pectoraux et, 
posterieurement, les pedicules cartilagineux.
L ’article signale six de ces patients, dont l’age 
variait de trois a 33 ans. Les resultats ont ete 
uniformement satisfaisants, sans mortalite et sans 
morbidite et sans signe de rechute.
HYDRONEPHROSIS AND HYDROURETER IN ILEAL CONDUIT 
URINARY DIVERSION0
J. G. SUSSET, Y. TAGUCHI, I. DeDOMENICO and K. J. MacKINNON, Montreal, Que.
I n  1950, the Bricker procedure1 (cutaneous 
ureteroileostomy) was introduced as a 
method of urinary diversion in pelvic ex­
enteration. Since then, the indications for 
this procedure have been extended widely 
by its originator2 as well as by others.3
It became apparent, however, that the 
procedure has limitations in the presence 
of a severely dilated, decompensated ure­
ter. Attempts at renal salvage led to se­
lected trials of various forms of cutaneous 
ureterostomy,4' 5 cutaneous pyeloileosto- 
my8’ 7 and high ileal conduit.8
Although the functional integrity of the 
ureter may be assessed by cine-radiographic 
techniques that allow direct visualization 
of peristaltic activity, the evaluation is diffi­
cult when the kidney does not excrete 
contrast medium to any significant degree. 
In this instance, retrograde studies may be 
necessary. Moreover, peristaltic activity is 
often absent in the presence of infection.9
“From the Department of Urology, Royal Victoria 
Hospital and Montreal Children’s Hospital, Mont­
real.
Follow-up studies of cutaneous uretero­
ileostomy performed on patients who pre­
sent with varying degrees of ureteral dila­
tation may be helpful in determining the 
indications and limitations of the Bricker 
procedure. King and Scott8 carried out such 
a study and concluded that “patients with 
normal or near-normal pyelograms gener­
ally continued to show normal pyelograms. 
Patients with moderate to severe hydro- 
ureteronephrosis failed to improve or 
showed progressive dilatation.”
We wish to report our study of ileal 
conduit urinary diversion because, although 
the number of cases in our study and in 
that of King and Scott is comparable, the 
results are somewhat conflicting.
M ethods and Material
Between 1957 and 1964, 138 patients 
were subjected to cutaneous ureteroileo­
stomy at the Royal Victoria Hospital and 
the Montreal Children’s Hospital. Of this 
number, 78 patients (representing 155 ure-
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ters) had both preoperative and postopera­
tive pyelograms and qualified for inclusion 
in this study.
Table I represents the indications for the 
procedure. There is nothing unusual about 
the distribution of cases. There was a large 
number of children with neurogenic blad­
der and adults with pelvic carcinoma.
The surgical technique we used was that 
described by Stamey and Scott.10
Analysis of these ureters in terms of the 
underlying disease is not possible in a series 
of this size. Results are analyzed in terms 
of the postoperative status of the upper 
urinary tract. These results are compared 
with the Baltimore series, in which 82 pa­
tients with 145 ureters were studied.
TA BLE I.—U r in a r y  D iv er sio n  T hrough  I lea l  
Conduit
Children Adults
Neurogenic bladder- -75 cases
Meningomyelocele.................. 41
Multiple sclerosis.................... 5
Various paraplegias...............  11 18
Various causes—63 cases
Pelvic cancer............................ 28
Vesical neck obstruction and
megacyst............................  19
Vesical extrophy.....................  13
Contracted bladder................ 3
84 54
R esults
The ureters were classified preoperatively 
into seven categories: Normal; dilatation; 
and no visualization, Grades I to V.
Grade I: Ureters, mildly dilated in their 
lower portion and mainly without obvious 
associated hydronephrosis.
Grade II : Mild hydronephrosis with 
early calyceal blunting.
Grade III : Marked hydronephrosis with 
important calyceal dilatation.
Grade IV: Major dilatation affecting
pelves and calyces with obvious parenchy­
mal atrophy.
Grade V : Extreme, bag-like hydronephro­
sis in which little parenchyma is left and 
there is very poor concentration of the 
opaque media.
Table II shows respective degrees of im­
provement and deterioration for each of 
these categories. Of 155 kidneys, improve­
ment of ureterohydronephrosis was ob-
1 ABLE I I .  -D e g r e e  o f  H y d r o n e p h r o s is  B e f o r e  a n d  
A f t e r  I l e a l  C o n d u it
P reop era tiv e Im p ro v ed D eteriorated U n chan ged
% % % %
Normal . . . . 39 42 58Grade I . . . 17 23 42 35Grade I I . . . 8.5 76 9 15Grade III 13.5 28.5 14.5 57Grade IV . . 10 62 7 31Grade V . . . 45 55Non-
functioning 5 38 62
Total
kidneys. . . 155 43 47 65
served in 43 (27.7 % ); deterioration of the 
preoperative status occurred in 47 (30.3% ). 
No change was noted in the pre- and post­
operative condition in 65 (42% ).
For purposes of simplification, Grades I 
and II are categorized as mild ureterohy­
dronephrosis, Grades III, IV and V as 
severe ureterohydronephrosis.
In Fig. 1, the number of ureters in each 
category is indicated along the abscissa. 
The various columns indicate the post­
operative status of the collecting system of 
patients in each category, the stippled col­
umn representing the percentage of ureters 
improved, the blank column the percentage 
left unchanged, and the striped column the 
percentage made worse.
In 42% of patients, previously normal 
ureters became dilated. In 42% of patients 
with Grade I dilatation, deterioration 
occurred.
In terms of improvement, the best re­
sults were obtained in the Grade II dilata­
tions (76% ).
The moderately to severely dilated ure­
ters seldom deteriorated, and even in the 
very severely dilated ureters, the chance
IMPROVED
NORMAL M IL D  SEVERE NO V IS U A L.
Fig. 1.—Ureteral dilatation following cutaneous 
ureteral ileostomy.
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Fig. 2.—Ureteral dilatation following cutaneous 
ureteral ileostomy.
of improvement was almost as great as the 
chance of getting worse.
Several categories were grouped together 
for presentation in Fig. 2. Again it can be 
seen that of 60 ureters that were normal 
preoperatively, 58% were left unchanged 
and 42% were made worse.
Of 39 ureters that were mildly dilated, 
41% were improved, 30% were left un­
changed and 29% were made worse. Of 47 
collecting systems which were severely di­
lated, 42.5% improved, 36.7% were left 
unchanged and 20.8% were made worse. 
Of nine non-functioning kidneys, three re­
covered some function.
Figure 3 compares the results of our 
series with those of King and Scott.6 The 
striped column represents the percentage 
of Montreal cases showing improvement 
or no deterioration. The stippled column 
represents the percentage of Baltimore 
cases showing improvement or no deteriora-
MONTREAL RESULTS 
155 ureters
Fig. 3.—Number of ureters improved or un­
changed following cutaneous ureteral ileostomy, 
comparison of Montreal and Baltimore results.
tion. It can be seen that the results in the 
Baltimore series were better when the 
ureters were normal preoperatively (80.5% 
compared to 58.3% ) and that the results 
of our series were better when the ureters 
were significantly dilated (79.2% compared 
to 59.3%).
Table III compares the immediate surgi­
cal complications in the two series. The 
commonly encountered complications were 
wound infection, acute pyelonephritis and 
intestinal obstruction. Although complica­
tions are different in the two series, the 
overall rate in each series is similar.
TABLE III.—I m m e d ia t e  C o m p l ic a t io n s
Complications
83 patients 
Baltimore
78 patients 
Montreal
Intestinal
obstruction.. . . 5 5
Urinary fistula.. . 4 3
Stomal prolapse.. 2 0
Death of ileal
loop................. 1 0
Wound infection. 12 10
Wound
dehiscence. . . . 3 2
Incisional hernia. 4 0
Wound
hematoma. . . . 3 1
Acute
pyelonephritis. 6 9
GI hemorrhage. . 1 2
Coronary
thrombosis. . . . 1 1
Pulmonary
embolus.......... 1 0
Pneumonia......... 0 2
Focal seizure. . . . 0 i
Prolonged ileus. . 0 5
Hernia with
removal
exstrophy....... 2 0
45 41
-  = 55% -  =  54%
83 78
Table IV shows the results in terms of
renal dilatation recorded at various inter-
vals after operation. The overall result at 
three months was comparable to the cumu­
lative result at six months and seven years.
TABLE IV.— D e g r e e  o f  R e n a l  D il a t a t i o n  in  R e l a t i o n  t o  
t h e  L e n g t h  o f  P o s t o p e r a t iv e  F o l l o w - U p
Improvement Deterioration Unchanged
% % %
Two months to
7 years...................  27.5 30 42.5
Less than 3 months. . 2 3  31 46
Less than 6 months. . 22.5 34 .5  43
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Table V compares the results obtained 
on the two sides. Improvement was ob­
tained on the right side in 59% of cases, 
compared to 41% on the left side. 
Deterioration was seen on the right side in 
45% , and 55% on the left. Thus in 14% of 
cases, a better result was obtained on the 
right side.
King and Scott reported a better result 
of 12.3% on the right side but considered 
only ureters that were normal preopera- 
tively.
TA BLE V.— R e s u l t s  A ccording to  S id e
Right Left
% %
Improvement........................... 59 41
Deterioration...........................  45 55
D iscussion
Differences in classification in the two 
series may exist because no adequate 
means are available to measure the size of 
dilated ureters, renal pelves or calyces and 
qualitative evaluation cannot pretend to be 
accurate. We realize that this is a weakness 
in any comparison of various studies of this 
nature. However, the difference in the re­
sults obtained in onr study and that of King 
and Scott is great enough to warrant cer­
tain conclusions.
An inquiry into the etiology of progres­
sive dilatation of normal ureters following 
ileal conduit diversion suggests two possible 
etiological factors: The first is stricture at 
the ureteroileal anastomosis. This may be 
obviated to some extent by spatulating the 
distal ureter and adhering to a careful 
surgical technique. Retrograde ileouretero- 
grams, however, do not suggest that me­
chanical obstruction is responsible for this 
dilatation in most instances. The second and 
more likely cause is reflux. Ueoureterograms 
demonstrated free reflux in virtually all 
cases. Although this may be corrected by 
submucosal tunnelling, or the creation of an 
intraluminal ureteral nipple, these tech­
niques have not received widespread trial.
There is general agreement that the ileal 
loop should be made as short as feasible 
and that a free outflow tract should be con­
structed by the excision of skin and fascial 
sheath when the ileal stoma is formed.
Optimistic reports have appeared follow­
ing clinical trials of cutaneous ureterostomy 
as modified by different authors as well as 
after the ileal replacement of ureters. It is 
important to determine whether these pro­
cedures do in fact represent greater salvage 
of renal function than that obtained with 
the Bricker operation. There are theoretical 
objections to both procedures — the like­
lihood of severe pyelonephritis and stomal 
stenosis after cutaneous ureterostomy, and 
the possibility of electrolyte disturbances 
as well as the technical challenge of the 
ileal replacement procedure.
In the final analysis, the question of great­
est significance is the effect of urinary di­
version on renal function. Renal function 
after diversion has not been studied care­
fully because of the difficulty in obtaining 
accurate urine collection. The recent de­
velopment of the blood PSP index11 along 
with the measurement of a 24- to 48-hour 
creatinine clearance should permit a better 
evaluation of the renal status in this pro­
cedure. These studies are currently being 
undertaken at the Royal Victoria Hospital. 
Routine use of cine-radiography has re­
cently made possible better assessment of 
pelviureteral dynamics.
Su m m a r y
In 78 patients, 155 ureters were categor­
ized according to their preoperative ureter­
al calibre. Following cutaneous uretero­
ileostomy, the postoperative pyelograms 
were compared with the preoperative films.
Of normal ureters, 42% showed some 
degree of dilatation following the opera­
tion. This suggests that ileal conduit urinary 
diversion cannot be considered a procedure 
of choice when the upper urinary tract is 
normal. The same consideration applies to 
patients with mild dilatation since 29% 
were made worse by this procedure.
On the other hand, 44% of ureters show­
ing severe dilatation were improved and 
32% were left unchanged. In other words, 
76% were not made worse by the proce­
dure. These findings, contrary to the Balti­
more results, suggest that the ileal conduit 
may still be the procedure of choice even 
when the ureter is decidely dilated.
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Resume
Cent cinquante-cinq systemes collecteurs renaux 
chez 78 patients ont ete suivis a I’aide d’urogra- 
phies intraveineuses avant et pendant trois mois a 
sept ans suivant derivation urinaire cutanee par 
l’intermediaire d’un conduit ileal.
Soixante de ces unites renales paraissaient nor- 
males avant l’operation. Une uretero-hydrone- 
phrose s’est developpee dans 42% des cas.
Parmi 39 systemes collecteurs qui etaient mode- 
rement dilates 41% ont ete ameliores, 30% non 
modifies et 29% aggraves par l’operation. Enfin, 
des 47 cas presentant une uretero-hydronephrose 
serieuse, 45.2% d’amelioration ont ete observes 
alors que 36.7% n’ont pas ete modifies et que 20.8% 
ont presente une aggravation. Cette statistique 
suggere que l’operation de Bricker ne peut etre 
eonsideree comme le meilleur moyen de derivation 
urinaire lorsque les systemes collecteurs sont nor- 
maux et, qu’au contraire, son indication apparait 
plus evidente en presence d’une hydronephrose 
marquee.
THE DYNAMICS OF VENOUS RETURN AND ITS EFFEC TS ON TH E  
MICROCIRCULATION DURING TOTAL 
CARDIOPULMONARY BYPASS*
K. G. DRIT SAS, M.D. and C. M. COUVES, M.D., F.R.C.S.[C], Edmonton, Alta.
Investigators, in an attempt to ensure 
adequate tissue perfusion during total car­
diopulmonary bypass (C P B ), have deter­
mined optimum flow by following changes 
in biochemical1'5 and hemodynamic® 
parameters as functions of flow rate.
There appears to be uniform agreement 
that a patient on total cardiopulmonary 
bypass, regardless of the method used to 
determine optimum flow, is a patient in 
“controlled shock”. Because of the neces­
sity for maintaining satisfactory vena-caval 
outflow, gravity outflow (siphonage) and 
even the application of continuous nega­
tive pressure to the venous outflow are 
used in collecting venous return. When 
venous outflow takes place through venous
*From The Surgical-Medical Research Institute, 
University of Alberta, Edmonton, Alta.
cannulas in which the pressure is equal 
to the patient’s own central venous pres­
sure (C V P ), venous return is impeded. 
In this situation, as in gravity outflow, the 
normal dynamics of venous return is 
altered. Normally, venous return involves 
a phasic transformation from kinetic energy 
to potential energy and vice versa. This 
process, illustrated in the pulsatile character 
of CVP, is the result of two energy vectors: 
the vis a tergo and vis a fronted’ 8 Vis 
a tergo ( force from behind) is contributed 
by the left ventricle; vis d fronte (force 
from in front) is developed at the input 
side of the heart. These energy vectors in­
clude factors which oppose and factors 
which facilitate venous return, developed as 
a result of cardiac and respiratory dynamics 
(cardiac systole and diastole, inspiration 
and expiration). Respiratory dynamics is
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the most important determinant of venous 
return at the input side of the heart (Fig. 
1). Increased intrathoracic negative pres­
sure during inspiration increases venous re­
turn, decreased negative pressure during 
expiration decreases venous return.7 Al­
though increased intra-abdominal pressure 
during normal inspiration facilitates ven­
ous return, the overall effect of this factor 
is very slight.11
During total CPB, the phasic feature of 
venous return is abolished. Depending on 
the inflow rate and the outflow resistance, 
the venous blood energy may be predom­
inantly kinetic or potential, but is of a 
continuous quantity. The total blood ener­
gy is expressed by the equation, E =  P -f  
pgh +  Vzpv2, where P is the pressure po­
tential energy; pgh, the gravitational po­
tential energy; and %pv2, the kinetic ener­
gy. If we neglect any changes in the 
gravitational potential energy, then E  =  
P +  V2 pv2.17
Pressure potential energy within the 
blood vessel is the lateral pressure exerted 
by the blood on the vessel wall, and is in­
versely related to kinetic energy; where 
the velocity is higher, the pressure is lower 
(Bernoulli’s principle). Our hypothesis is 
based on Zweifach’s concept20 of the micro- 
circulation and his findings that lateral 
pressure is necessary for the opening of the 
precapillary sphincter.
In the study reported in this communica­
tion, attempts were made to preserve the 
lateral pressure within thoroughfare chan­
nels, by allowing vena-caval outflow to take 
place at an iso-central venous pressure ( iso-
Fig. 1.—Relationship of respiratory dynamics to 
venous return. Caval flow (CF) increases during 
inspiration1 when intrathoracic negativity (ITP) in­
creases, and decreases during expiration (E) when 
intrathoracic negativity decreases (redrawn from 
Brecher).7
CVP) level. Attempts were also made to 
keep the effect of respiratory dynamics on 
the venous return at a physiologic level in 
dogs under total CPB.
Method
Twelve mongrel dogs weighing between 
10 to 13 kg. were anesthetized with intra­
venous sodium pentobarbital and placed 
on total cardiopulmonary bypass for 120 
to 140 minutes. In so far as was possible 
the level of anesthesia was kept constant. 
Body temperature was held at 36 to 37° C. 
by means of the Brown heat exchanger in­
troduced into the extracorporeal circuit.
Arterial pressure was measured contin­
uously with an electronic pressure record­
ing apparatus, attached to a PE-380 femor­
al arterial cannula, threaded up to the ab­
dominal aorta. These pressures were “end 
pressures (catheter facing oncoming blood 
stream) which explains the rather high 
pressure recordings.17 The MAP was cal­
culated with the formula:
MAP =
SAP +  2DAP
3
where SAP =  systolic arterial pressure and 
DAP =  diastolic arterial pressure.17 CVP 
was measured in the inferior vena cava with 
a saline manometer, attached to an inlying 
femoral venous cannula. Zero point was the 
level of the right atrium. The extracorporeal 
circuit consisted of an arterial and a venous 
Gibbon-Mayo occlusive roller pump with 
an attached flow-calibration device, a 
bubble oxygenator ( Rygg-Kyvsgaard) and 
a venous reservoir, primed with homo­
logous freshly drawn heparinized blood.
Through a standard right thoracotomy, 
the azygos vein was ligated, and both 
venae cavae cannulated with a No. 28 
French cannula, inserted through the right 
atrium, following heparinization. A femoral 
artery was used for inflow. Pure oxygen 
was used to oxygenate the blood.
The total perfusion time was divided into 
two periods: In the first period  beginning 
with the total bypass, the venous reservoir 
was kept at a level which would produce a 
50-cm. siphonage. In the second period, the 
reservoir was raised to a level above right 
atrium, equal to the CVP, measured with a
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Fig. 2.—Preservation of the effect of respiratory 
dynamics on venous return, (VR) air-tight venous 
reservoir, (R) standard laboratory respirator 
attached to vacuum source. Double-pointed arrow 
indicates height of central venous pressure (CVP), 
measured with saline manometer before bypass.
saline manometer before bypass, and a 
phasic intermittent negative pressure of 15- 
20 mm. Hg was applied to the venous out­
flow at respiratory rate by using a standard 
laboratory respirator in reverse. This ar­
rangement was intended to preserve the 
effect of respiratory dynamics on the ven­
ous return in the extracorporeal circuit 
(Fig. 2).
The following determinations were made. 
Oxygen consumption calculated according 
to the formula: oxygen consumption
( c.c./M .2/m in.) =  A-V diff. (V ol.% ) x 
perfusion index/100. Oxygen was deter­
mined by the Van Slyke method; Po2, 
Pco2 and pH were determined with the 
Beckman apparatus. Excess lactate was cal­
culated from lactic and pyruvic acid using 
the Huckabee formula.9
Total peripheral resistance (TPR) was 
calculated according to the formula:
Mean arterial pressure x 1332 x 60 
Perfusion index x 1000
Body surface was calculated using the 
formula10 0.112 x ^  (body wt.)2. Since 
we were comparing studies made during 
the first period with those during the sec­
ond period of perfusion, we did not think 
it necessary to study pre-bypass cardiac 
output and oxygen consumption. To 
simplify the comparison, both periods were 
reduced to pre-bypass average values for 
cardiac output and oxygen consumption of
anesthetized animals, as reported by 
others.1, :1' 5 The following ratios were used:
Perfusion ratio =
Perfusion index 
Cardiac index
Resistance ratio =
TPR bypass 
TPR pre-bypass
Oxygen consumption ratio =
Oxygen consumption bypass 
Oxygen consumption pre-bypass
Our studies were confined to observa­
tions on hemodynamic and biochemical 
changes during total cardiopulmonary by­
pass. The animals were sacrificed immedi­
ately upon completion of the experiments.
Results and D iscussion
The perfusion index ( flow rate per 
square meter of body surface per minute) 
varied between 1.2 and 2.1 l./M .2/min. In 
most experiments it was kept constant 
throughout the total period of perfusion. 
The mean arterial pressure (M AP) invari­
ably fell during bypass. An inverse rela­
tionship between flow and TPR was ob­
served during the first period ( gravity 
outflow); during the second period (iso- 
CVP outflow) the TPR decreased as func­
tion of iso-CVP outflow under the influence 
of respiratory dynamics (Fig. 3).
d-PERFUSION RATIO 0 -  TPR RATIO
* --------------------------------------> *-------------------- >
Bypass, 1st. PERIOD BYPASS, 2nd. PERIOD
Fig. 3.—Effect of venous pressure on TPR. 
First period (siphonage): inverse relationship be­
tween flow and TPR. Second period ( iso-CVP out­
flow): TPR decreased as function of venous pres­
sure.
The pulse pressure constantly narrowed 
during the first period and widened again
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in the second period (Figs. 6 to 8). A com­
parison between first and second periods 
(when flows are equal) shows that this 
change is effected mainly through a change 
in diastolic pressure.
A definite decrease in excess lactate was 
observed in the second period when flows 
above 1.2 l./M.2/min. were used in the first 
period (Figs. 6 and 8 ), but a continuous 
rise when lower flows were used (Fig. 7). 
An interesting finding was a peak of ex­
cess lactate in the first 20 minutes of the 
second period; this is illustrated in Figs. 6 
and 8.
The oxygen consumption during the first 
period varied between 80 to 90% of the 
pre-bypass value. This variation was in pro­
portion to the flow. In the second period 
it invariably increased to, or exceeded pre­
bypass values within 20 minutes of the 
restoration of the iso-CVP outflow. Figures 
6 and 7 illustrate the correlation between 
oxygen consumption, excess lactate, pulse 
pessure and TPR. During the second period 
of perfusion the application of intermittent 
negative pressure at respiratory rate to the 
iso-CVP vena-caval outflow preserved the 
pulsatile feature of CVP and an outflow 
rate remained equal to that of the first 
period, when the venous reservoir was fixed 
at the siphonage position.
Total Peripheral Resistance
Levy,12 Read13 and Sanger et al.ir> in 
similar experiments found that a decrease 
occurred in calculated peripheral resist­
ance, concomitant with the rise in venous 
pressure. Veni-vasomotor,16 venous-arterio­
lar18 and vasomotor reflexes initiated by 
venous distention or venous distention 
alone,13,18 have all been proposed as prob­
able explanations of the decrease in TPR. 
Pappenheimer and Soto-Rivera19 showed 
that elevation of venous pressure is five to 
10 times more effective in raising capillary 
pressure than is an equivalent increase in 
arterial pressure. This seems to indicate 
that hemodynamic factors distal to the ar­
terioles are dependent mostly on venous 
rather than arterial determinants.
Zweifach20 believes that peripheral re­
sistance is not affected by changes in the 
vessels distal to the arterioles, except in un­
usual circumstances, where large numbers
of precapillary sphincters open simultane­
ously to undermine vis a tergo forces.
Precapillary sphincters are, interchange­
ably, under the influence of lateral pressure 
within the thoroughfare channels, which 
effects their opening, and of an intrinsic 
muscle-cell tone, which effects their clos­
ing.20 Low venous pressure increases the 
arteriolovenular pressure gradient, brings 
about high velocity at the expense of lateral 
pressure (Bernoulli’s principle). As a result 
the intrinsic muscle-cell tone of the pre­
capillary sphincters predominate, shutting 
off the capillaries and limiting the perfusion 
at precapillary level,17 (Figs. 4 and 5).
Fig. 4.—Schematic representation of the micro- 
circulation pattern during caval siphonage. (A) 
arteriole, (B) thoroughfare channel (TFC), (C) 
precapillary sphincter, (D) true capillaries, (E) 
venule, (F) direct arteriovenous (A-V) shunt. Flow 
mainly through TFC ’s and A-V shunts.
Fig. 5.—Schematic representation of the micro- 
circulation pattern when dynamics of venous return 
are preserved. Flow also through true capillaries.
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Closing of large segments of the capillary bed and microscopic arteriovenous shunts during extracorporeal circulation have been 
observed by Long et air1 Bypass of the capillary bed brings about a manifold de­crease in the cross-sectional area of the 
vascular bed22 and it probably explains why peripheral arterial resistance is some­
what above the expected level in the intact 
animal for a given flow.23In human patients, undergoing total 
CPB for open heart surgery, Kawashima 
et al.6 and Moffitt et al.2* have noticed an increase in peripheral vascular resistance 
with low flows.In our study, the TPR decreased as a function of iso-CVP vena-caval outflow, 
while the perfusion index was kept con­stant. This decrease in TPR corresponding 
with the increase in oxygen consumption 
and widening of the pulse pressure (Figs. 
6 and 7), indicates that this change was brought about through opening of precapil­
lary sphincters and an increase in the vas­cular cross-sectional area as a result. The 
excess lactate peak (Figs. 6 to 8), we be­lieve, represents a “washout” effect of capillaries which had been bypassed dur­
ing the first period of perfusion (gravity outflow). This peak is also an indication that opening of more capillaries, rather 
than increase of the diameter of veins as
24 0 - 
£ 2  0 0 -
a  12 0
PERFUSION RATIO 
g g -  TPR 
p | -  0 2 CONS.
★ -  EXCESS LACTATE
Fig. 6.—Correlation of TPR, pulse pressure, oxygen consumption and excess lactate during caval siphonage (first period) and iso-CVP outflow (second period). Arrow at 60 minutes separates the two periods of bypass.
E3 -PERFUSION RATIO 
E3-T PR
(second period). Arrow at 60 minutes separates the two periods of bypass.
thought by others,13 is the cause for de­
crease in peripheral resistance.
An inverse relationship between TPR 
and flow rate has also been recorded by others.14' 25 The first period illustrated in 
Fig. 3 demonstrates such a relationship. We believe, however, that this inverse re­
lationship is not a function of flow rate, but 
of venous pressure. The increase in flow 
rate brings about a smaller A-V pressure 
gradient, the lateral pressure increases and 
the precapillary sphincters open. Levowitz, 
Kernan and Monsees,20 Donald and Mof­
fitt27 and Sanger et al.15 indicated that ven­
ous pressure varies directly with the flow 
rate and the outflow resistance. Gianelli et 
al.28 demonstrated that, when venous pres­
sure is kept constant, intravascular blood 
volume in a dog on total bypass, is largely 
a function of flow rate. Andersen and Sen- 
ning1 have also indicated that intravascu­
lar blood volume increases with high flows. 
Since it is known that the systemic venous bed accommodates the major portion of 
the blood volume,22 it is conceivable that 
increase in flow rate against a fixed outflow resistance (caval cannulae) will cause an 
increase in venous pressure through ven­ous overload, with decrease in TPR as a 
result.
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Fig. 8.—Correlation of TPR, pulse pressure and 
excess lactate during caval siphonage (first period) 
and iso-CVP outflow (second period). Arrow at 80 
minutes separates the two periods of bypass.
Pulse Pressure
Diastolic pressure changes in direct pro­
portion to changes in peripheral resistance 
whereas systolic pressure is not as much 
influenced.22 Under conditions of venous 
siphonage with low flow rates and low out­
flow resistance (large venous cannulae), 
the A-V pressure gradient increases. The 
velocity also increases within thoroughfare 
channels at the expense of lateral pressure. 
Precapillary sphincters close and the cross- 
sectional vascular area decreases. TPR 
therefore increases, the diastolic pressure 
increases in proportion, and the pulse pres­
sure narrows. Increase in venous pressure, 
or restoration of iso-CVP venous return 
while the perfusion index is kept constant, 
reverses the change (Figs. 7 and 8). Pulse 
pressure is therefore directly related to 
peripheral resistance and, in the absence of 
shunts or aortic regurgitation, may he a 
qualitative index of perfusion.
We are not attempting to disprove or 
depreciate the significance of vasomotor 
influences on hemodynamic events during 
extracorporeal circulation,2, ■ ■ but rather to 
investigate the role of physical determi­
nants. It is possible that physical determi­
nants of flow provide the ground for 
stability of vasomotor reflexes during extra­
corporeal circulation.
Excess Lactate
Since lactacidemia may occur also in 
situations not expected to induce hypoxia,9 
excess lactate, representing that portion of 
lactic acid due to anaerobic metabolism, 
was calculated with the Huckabee formu­
la.9 It is of interest that an excess lactate 
peak was observed in the first 20 minutes 
of the second period (Figs. 6 to 8), particu­
larly when low flows were used in the first 
period (Fig. 7). This, we believe, repre­
sents a “washout” effect of capillaries pre­
viously bypassed, therefore hypoxic, and 
may be a contributory factor in the post­
bypass acidosis.2,3 When flows of 1.2 
l./M.Vmin. or lower were used in the first 
period, excess lactate continued to rise in 
the second period, in spite of an increase in 
oxygen consumption. This increase was 
probably inadequate to make up for the 
oxygen debt produced during the first peri­
od (Fig. 7). It should also be noted that 
low flows in the first period of perfusion 
may also have altered the capacity of the 
liver to handle excess lactate.
Oxygen Consumption
The increase in oxygen consumption in 
proportion to the flow rate has been re­
ported by many.1'0 In dogs, Andersen and 
Senning1 obtained pre-bypass (anesthe­
tized) values at flows slightly above con­
trol. Starr4 obtained values considerably 
higher than pre-bypass and he considered 
the possibility that oxygen requirements 
might be higher under conditions of total 
cardiopulmonary bypass.
In this study, oxygen consumption in­
creased as function of iso-CVP venous re­
turn, under the influence of respiratory 
dynamics (Figs. 6 and 7). For reasons 
noted above, we believe that flow influences 
oxygen consumption indirectly through in­
creases in venous pressure. We have also 
found oxygen consumption values consid­
erably higher than the pre-bypass values. 
The number of capillaries, however, that 
are open to circulation at one time, in some 
resting tissues, is only about l/20th to 
l/50th of the total.22- 20 In total cardiopul­
monary bypass the normal cardiovascular 
circuit is interrupted and bridged by a de­
vice which is not able to carry out homeo-
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static functions. These functions aie die 
tated by the moment-to-moment demands 
of the subject under artificial maintenance 
of the circulation. The resistance of the out­
flow cannula is fixed at a constant level 
which, in direct proportion to the flow 
rate, produces a high venous pressure 
through venous overload. This increased 
venous pressure is also abnormal since 
normal dynamics of venous return are 
eliminated with the beginning of continu­
ous caval siphonage. The lateral pressure 
in thoroughfare channels increases in pro­
portion, and more precapillary sphincters 
are forced to open regardless of the tissue 
demands. A perfusion pump is an excellent 
device through which to “preset” the sup­
ply; however, it cannot appreciate changes 
in the demand. Under the circumstances 
of total CPB, it is logical to assume that 
the law of supply and demand is not being 
fulfilled. This, rather than extraordinary 
oxygen requirements, may explain the high 
oxygen consumption values, obtained under 
conditions of total CPB.4
Vetto, Winterscheid and Merendino5 
attributed the sub-basal oxygen consump­
tion values during total cardiopulmonary 
bypass, to low perfusion pressure. In our 
dogs oxygen consumption increased as a 
function of iso-CVP venous return, while 
the flow was kept constant and the MAP 
invariably fell. Starr4 and Andersen and 
Senning1 also did not observe any relation­
ship between oxygen consumption and per­
fusion pressure. It is difficult therefore to 
explain sub-basal oxygen consumption dur­
ing total cardiopulmonary bypass on the 
basis of low perfusion pressure alone.
Su m m a r y
The effect of iso-central venous pressure 
caval outflow on the microcirculation was 
indirectly studied in 12 dogs on total car­
diopulmonary bypass. At constant flow 
rates, total peripheral resistance, excess 
lactate, oxygen consumption and pulse 
pressure changed as functions of iso-central- 
venous-pressure venous return. Total per­
ipheral resistance decreased and oxygen 
consumption increased as reported by 
others, who studied these parameters as 
functions of flow rate. We believe that the 
increase in flow rate against a fixed outflow
resistance brings about these changes 
through an increase in venous pressure. 
Our findings suggest that normal venous 
pressure serves the microcirculation by 
maintaining a normal arteriolovenular pres­
sure gradient, thus preserving the lateral 
pressure within the thoroughfare channels, 
necessary for the opening of the precapil­
lary sphincters. Normal venous pressure 
may be attained by preserving the effect 
of respiratory dynamics on iso-central ven­
ous pressure outflow, in the extracorporeal 
circuit. This eliminates the traumatic effect 
of high flows which produce abnormal 
venous pressure through venous overload. 
Consideration of these findings may offer 
a more rational approach to the evaluation 
of “optimum flow” in extracorporeal circu­
lations.
We plan to subject dogs to total cardio­
pulmonary bypass for several hours to eval­
uate the effect of this method of vena-caval 
outflow (in which the effect of respiratory 
dynamics is preserved) on the survival of 
animals perfused in this way.
Grateful thanks are extended to Mr. A. Geczy 
and Mrs. R. Blackburn for their technical 
assistance.
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R esu m e
Chez 12 chiens soumis a une derivation cardio- 
pulmonaire totale, on a maintenu normale la 
dynamique de la circulation veineuse en appli- 
quant une pression negative intermittente, syn- 
chrone avec le rythme respiratoire, a la pression 
veineuse isocentrale de 1 ecoulement de la veine 
cave. Les modifications biochimiques et hemo- 
dynamiques qui ont ete notees par cette methode 
indiquent que celle-ci a permis d’obtenir une meil- 
leure perfusion tissulaire chez le chien que eelle 
utilisant le simple siphonnage (ecoulement par 
gravite). Ces constatations permettent de croire 
que la dynamique de la circulation veineuse est un 
element important de la microcirculation. En 
s inspirant de ces donnees, on peut arriver a une 
meilleure evaluation de “1 ecoulement optimum” 
dans les derivations cardiopulmonaires.
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SLIPPED UPPER FEMORAL EPIPHYSES: REVIEW OF THE LATE 
RESULTS OF SUBTROCHANTERIC OSTEOTOMY*
D. A. GIBSON, M.D., F .R .C .S.(Eng.), F.R.C.S.[C],* Toronto, Ont.
In the management of slipped upper fe­moral epiphyses, there is widespread, al­
though not universal, agreement that a moderate slip of the femoral head is best 
treated by some fonn of internal fixation. 
However, when the displacement exceeds 
one-third of the width of the epiphysis, the 
only point of agreement seems to be that something more than fixation in situ is 
needed.
The problem is that, although the rela­tionship of the lower limb to the acetabul­um is unaltered, the relationship of the 
upper femoral epiphysis to the acetabulum 
has been grossly distorted. This second re­
lationship can be restored by abducting, externally rotating, and hyperextending the 
hip, but the limb is then no longer in a 
weight-bearing or functional position. In 
an effort to restore the relationship of the femoral head to the acetabulum and pro­
duce a congruous joint, and at the same time to preserve the normal relationship 
between the acetabulum and the lower limb, surgical procedures at various levels 
between the head and shaft of the femur 
have been proposed. Osteotomies through 
the femoral neck, the “wedge” or “cunei­form”, or “trapezoid” procedures remove a 
portion of the femoral neck, and produce a 
good anatomical restoration of relation­ships. These cervical osteotomies endanger 
the circulation, already precarious, of the 
femoral head. Simply smoothing off the 
prominent part of the femoral neck, with­
out any effort to restore the original ana­
tomical relationships, has also been sug­gested.
The procedure discussed in the present communication, however, is an osteotomy at or just below the level of the lesser trochanter, by means of which the upper femoral epiphysis is restored to a functional 
relationship to the acetabulum, and to the femoral shaft, accepting a displacement of the small segment of the femur between the upper epiphysis and the osteotomy site.
“From the Department of Orthopaedic Surgery, The Hospital for Sick Children, Toronto, Ont.
The purpose of this communication is to 
record the late results of 17 subtrochanteric osteotomies on 15 patients, and to compare 
cervical and subtrochanteric osteotomies in 
the treatment of slipped upper femoral epi­physis.
So u r c e  o f  M a te r ia l  in  th is  R e v ie w
During the period from 1944 to 1962 in­
clusive, 77 children were treated in The Hospital for Sick Children, Toronto, for 
slipping of the upper femoral epiphysis. 
The total number of hips treated was 90. 
In the early years of this period some of 
these children were treated by bed rest or a hip spica, but more recently pinning in 
situ with a specially small, sharp, three- 
flanged nail has been the favoured pro­cedure. Where significant slipping occurred 
and reduction could not be obtained by traction and gentle manipulation, subtro­chanteric osteotomy of the femur was per­
formed to obtain various proportions of 
internal rotation, abduction, and flexion. Nineteen children in whom 23 hips were 
operated upon, were treated by subtro­
chanteric osteotomy. Fifteen of these chil­
dren were assessed for this report, two 
having had bilateral procedures, thus 17 
subtrochanteric osteotomies were available for review.
M eth o d  o f  E v a lu a t io n
The patients were assessed by interview 
and by clinical and radiographic examina­
tion. The result was graded clinically and 
radiographically for each hip. Out of a 
possible clinical score of 10, points were deducted for pain, limp and shortening or 
limitation of movement, depending on the 
severity of the complaint or defect (Table 
I). Radiographic assessment was similarly converted to a numerical value by award­ing a possible 10 points. Points were then 
deducted for incongruity of joint space, narrowed joint space, sclerosis, evidence of old vascular necrosis, gross shortening of 
the femoral neck, or a well-developed
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osteoarthritis (Table II ) .  Each hip was 
graded as follows:
Excellent—Over eight points 
Good—Six to eight points 
Poor—Less than six points
TA BLE I .— S ch em e  for  C lin ica l  A s s e s s m e n t : 
M axim u m  S core  10
Deduct
Clinically normal hip...................................... 0
Pain:
Occasional, minimal.................................  1
Usually present but not affecting
activities...............................................  2
Severe, interfering with normal
activities................................................ 3
Limp:
Present only with fatigue........................ 1
Constant, slight.........................................  2
Conspicuous...............................................  3
Shortening:
Compensated by a lift.............................  1
Limitation o f movement:.................................  1
Rotation lost, or flexion less than 90°.. 2
Less than 30° of flexion extension left.. 3
Salvage procedure...........................................  10
This method of grading is arbitrary. Clin­
ical and radiographic ratings, however, ran 
parallel and the grading was in no case 
more favourable than the patient’s opinion 
of the outcome. Indeed the results so ex­
pressed do not give an adequate picture of 
the very real satisfaction which the pa­
tients and their parents found in these 
results.
TA BLE I I .— S ch em e fo r  R adiographic  
As s e s s m e n t : M aximum  S core  10
Deduct
Normal appearance in radiograph............... 0
Incongruity of joint surface.......................... 1
Narrowed joint space.....................................  1
Marginal sclerosis............................................ 1
Crushing of head on neck or evidence of old
aseptic necrosis..........................................  2
Poor coverage of femoral head.....................  1
Well-developed osteoarthritis.......................  4
Salvage procedure............................................ 10
Illustrative C ases
Excellent Results
Case 10.—Clinical rating 9; radiographic 
rating 9
Fourteen years after her operation this 
woman’s left hip functions well. She is un­
aware of any disability (Figs. 1 and 2 ) .
Fig. 1.—Case 10, original radiographic appear­
ance of hip joints.
Case 13.—Clinical rating 9; radiographic 
rating 9
Thirteen years after treatment this woman, 
who is single and works as a comptometer 
operator, regards herself as normal. She skates 
and dances. Only the right hip was reviewed 
because the left was treated elsewhere (Fig. 
3 ) .
Good Results
Case 3 .—Clinical rating 8; radiographic 
rating 8
This boy has been followed up for five 
years after operation for a very considerable 
slip on the left side. Clinically he lost points 
because of a slight limp and some shortening. 
Radiographically he lost points for incongruity
Fig. 2.—Case 10, appearance of hip joints 14 
years later, rated 9, radiographically.
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Fig. 5.—Case 3, frog view at five-year follow­up. Clinical and radiographic rating, 8.
Fig. 6.—Case 5, anteroposterior and frog views of hips nine years after operation. Rated 7, radio­graphically.
Fig. 7.—Case 14, slipped femoral epiphysis with avascular necrosis.
Fig. 3.—Case 13, appearance of hip joints 13 years later. Right hip joint rated 9, radio­graphically (left treated elsewhere).
and sclerosis. The pin and plate had been re­
moved because of pain, which was relieved 
after their removal (Figs. 4 and 5).
Case 5.—Clinical rating 7; radiographic rating 7
Nine years after treatment for the left hip 
this man works steadily handling freight, part­
ly by hand, partly by machine. Clinically, he 
lost points for a constant limp and shortening. 
Radiographically he lost points for some nar­
rowing of the joint space, marginal sclerosis 
and incongruity of the head within the aceta­
bulum (Fig 6).
Fig 4.—Case 3, anteroposterior view of hip joints at five-year follow-up.
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Poor Results
Case 14.— Clinical rating 0; radiographic
rating 0
This woman is of particular interest in that 
she is the only patient in the series who de­
veloped avascular necrosis of the femoral 
head; and it was present before her subtro­
chanteric osteotomy was performed (Fig. 7).
Her end result, for purposes of this assess­
ment, was considered poor, although after a 
cup arthroplasty (Fig. 8), she is able to carry 
on her work as a farmer’s wife.
This patient is not in the group for which 
subtrochanteric osteotomy of the femur is be­
ing advocated in this article.
Case 17.— Clinical rating 4; radiographic
rating 4
This man, 15 years after treatment of his 
left hip, and 17 years after treatment of his 
right hip, is entirely content with the result. 
He works as a bus driver, and walks as far as 
he feels inclined, but wears shoes with elastic 
sides, and in fact has very limited hip move­
ment. He is rated a poor result because of 
stiffness, an occasional slight limp, and radio- 
graphic evidence of degenerative arthritis 
(Fig. 9).
Fig. 8.—Case 14, 15 years after subtrochan­
teric osteotomy. Although functioning well rated 0, 
clinically and radiographically for this review, be­
cause of subsequent cup arthroplasty.
Fig. 9.—Case 17, 15 years after a right sub­
trochanteric osteotomy and 17 years after a left 
subtrochanteric osteotomy. Clinical and radio- 
graphic assessments graded as poor.
Summ ary  of Results
These results were assessed four to 17 
years postoperatively, the average duration 
of follow-up being 11 years (Table III).
TABLE III.— Slippe d  F e m o r a l  E piph ysis  
T r e a t e d  b y  S u btr o c h a n te r ic  O steotom y  
T he  H o sp ita l  F o r  S ick  C h ild r e n , 
T o r o n to , 1944-1962
Treated by
Slipped subtrochanteric 
epiphyses osteotomy Reviewed
Patients.. 77 19 15
Hips......... 90 23 17
Interval between treatment and review four to 
17 years, average 11 years.
In one case a radiograph of the hip was not 
obtained because the patient was preg­
nant.
Of the 17 hips, three were clinically ex­
cellent, 10 were good (one based on clin­
ical findings on ly), and four were poor 
(Table IV) .  No patient developed an avas­
cular necrosis as a result of treatment.
TABLE IV .—R esu l ts  F ollow ing  
S u b tr o c h a n te r ic  O steotom y
Clinical Radiological
Hips assessed............ 17 16
Excellent............... 3 3
Good......................... 10 9
Poor............................ ___  4 4
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D iscussion
Wedge osteotomy of the femoral neck 
was advocated by Klein et al.1 and, from 
time to time, follow-up studies of this pro­
cedure have been published. For example, 
Badgeley, Isaacson and Wolgamot2 re­
ported 22 good results out of 34 opera­
tions, and Lindstrom3 reported 20 satisfac­
tory results out of 23 operations. However, 
Herndon, Heyman and Bell4 described 
seven subsequent avascular necroses of the 
femoral head out of eight hips operated 
on; Hall5 described 16 cases of avascular 
necrosis following 42 cervical osteotomies; 
and Wiberg,6 23 cases of avascular necrosis 
following 84 cervical osteotomies. By con­
trast again, and more recently, Dunn7 re­
ported good results in 19 out of 23 hips 
treated by “trapezoid” osteotomy of the fe­
moral neck with only one segmental necro­
sis of the femoral head and one total 
avascular necrosis of the femoral head 
which was probably present before surgery. 
In all these osteotomies of the femoral neck 
whether “wedge”, “cuneiform”, or “trape­
zoid”, the anterior and posterosuperior re- 
tinacular vessels are, of necessity, damaged 
and the posteroinferior retinacular vessels 
are endangered. The highly variable results 
reported from the various forms of osteo­
tomy of the femoral neck demonstrate that 
the theoretical objection to this procedure, 
namely that it is hazardous in relation to 
the dread complication of avascular necro­
sis of the femoral head, is in fact a real and 
serious objection.
Heyman8 advocated simple removal of 
the bony obstruction to joint movement 
provided by part of the femoral neck. In 
general this procedure does not seem to 
have been widely adopted.
Results of subtrochanteric osteotomy of 
the femur have also been reported. Fergu­
son9 recorded two good results out of four 
operations; Badgeley, Isaacson and W ol­
gamot2 reported two good results out of 
four operations; Howorth10 described two 
stiff hips out of 10 operations (performed 
without internal fixation), and Southwick11 
described 15 excellent results out of 20 
operations. No patient in these groups de­
veloped avascular necrosis of the femoral 
head. Therefore the published results of 
osteotomy of the femoral neck, and of sub­
trochanteric osteotomy are comparable in 
terms of subsequent hip function but the 
procedure of subtrochanteric osteotomy 
does not carry the risk of avascular necrosis 
of the femoral head. Because this complica­
tion usually makes a subsequent salvage 
procedure necessary very quickly, and as 
it may occur in a person who, without 
osteotomy of the femoral neck, might have 
done well the selection of this operation 
involves a grave risk. This risk is hard to 
justify, because although the surgeon 
makes the decision, it is the patient who 
must bear the consquences of the possible 
iatrogenic complication.
It is interesting to note that although less 
has been written about subtrochanteric 
osteotomy of the femur than about cunei­
form osteotomy of the femoral neck, I 
have received the impression from personal 
conversations and from published discus­
sions on the subject that subtrochanteric 
osteotomy is much more widely practised. 
Although a majority view is not necessarily 
correct, my impression is that there is wide­
spread support for the view that subtro­
chanteric osteotomy is a satisfactory and 
safe procedure.
C onclusion
The results obtained following subtro­
chanteric osteotomy performed on 15 chil­
dren (17 hips) for slipped upper femoral 
epiphysis, compare favourably with the re­
sults reported following cuneiform oste­
otomy of the femoral neck. Only one pa­
tient in this review suffered from avascular 
necrosis of the femoral head but it had 
been present before the osteotomy was per­
formed. Subtrochanteric osteotomy is 
therefore a worthwhile procedure in the 
management of slipped upper femoral epi­
physis; furthermore it does not produce 
the very serious complication of avascular 
necrosis of the femoral head.
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stract ).
R e su m e
Au Hospital for Sick Children” de Toronto, de 
1944 a 1962, ont ete effeetuees 23 osteotomies 
subtrochanteriennes pour glissement epiphysaire 
de la tete femorale. On a evalue 17 de ces opera­
tions (chez 15 malades) apres une post-observa­
tion d’un duree moyenne de 11 ans. Chez 13 
malades, les resultats ont ete ou bons ou excel- 
lents. Aucun patient n’a presente, comme sequelle, 
la complication grave de la necrose avasculaire de 
la tete femorale. L’auteur en conclut que cette 
operation est sans danger et vaut d’etre entreDrise 
dans le traitement du glissement epiphysaire de la 
tete femorale et qu’elle se compare favorablement 
a l’osteotomie cuneiforme.
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M. K. HAMPOLE, M.B., B.S.(Mys.),e B. A. JACKSON, M.D., F.R.C.S.(Ed. & C) + 
and C. C. BURKELL, M.D., D.M.R.T.,4 Saskatoon, Sask.
Primary malignant tumours of the jejunum 
and ileum are not common. However, they 
occur frequently enough to be considered 
as a diagnostic possibility in any patient 
with gastrointestinal complaints.
This communication describes a study of 
malignant tumours of the jejunum and 
ileum in patients registered with one or 
other of the Saskatchewan Cancer Clinics, 
during a 20-year period from 1944 to the 
end of 1963.
Only those patients in whom the first 
manifestation of the disease was associated 
with small bowel disturbances are included. 
Many patients were encountered with 
Hodgkin’s disease or lymphosarcoma who, 
during the course of their illness, developed 
gastrointestinal disturbances; these and pa­
tients with generalized lymphosarcoma 
were not included even though they may 
have had evidence of small-bowel obstruc­
tion when first seen. In other words, the 
criterion used in the selection of patients 
for this study was the existence of primary 
disease of the small bowel without other 
known diseases.
Excluding patients with secondary or 
concurrent small-bowel tumours, the total 
number of patients surveyed during the 
period of study was 81. The average popu­
lation of Saskatchewan during those years 
was 910,586; therefore, the incidence of 
small-bowel tumours was 0.49/100,000. 
During the same period a total of 6891 
patients were seen with malignant disease 
of the gastrointestinal tract. Hence, malig­
nant tumours of the jejunum and ileum 
account for only 1.2% of all gastrointestinal 
malignancies (Table I). In Southam’s1 re­
view, 43 of these tumours represented 1.3% 
of the gastrointestinal malignancies in his 
series.
TABLE I.— G a s t r o in t e s t in a l  M a l ig n a n c ie s , 
Sa s k a t c h e w a n  C a n c e r  C l in ic s , 1944 - 1963
Site
Number of 
patients Per cent
Esophagus............................ 242 3.5
Stomach............................... 2768 40.1
Duodenum........................... 40 0.6
Jejunum and ileum............ 81 1.2
Large intestine (right)........ 828 12.1
Large intestine (left).......... 1412 20.4
Rectum and anus............... 1520 22.1
Total................................  6891 100.0
A ge D istribution 
Sarcoma
Examination of Table II shows that this 
type of malignancy occurs in every age 
group with about equal frequency. The 
average age of the 37 patients with sarcoma 
was 45.3 years.
TABLE I I — A g e  D is t r ib u t io n  o f  P a t ie n t s  w it h  
P r im a r y  M a l ig n a n t  T u m o u r s  o f  t h e  J e ju n u m  
an d  I l e u m
Age
Adeno­
carcinoma Sarcoma Carcinoid Total
1 - 10 5 5
11-20 i 3 4
21 - 30 i 3 4
31 - 40 i 3 1 5
41 - 50 i 6 6 13
51 - 60 2 6 3 11
61 - 70 11 6 8 25
71 - 80 4 4 5 13
81 - 90 1 1
Total 21 37 23 81
“ Resident in Surgery, City Hospital, Saskatoon, 
Sask.
fChief of Surgery, City Hospital, and Clinical Pro­
fessor of Surgery, University of Saskatchewan, Sas­
katoon.
t Director of Cancer Clinic, and Professor of Radio- 
therapeutics, University of Saskatchewan, Saska­
toon.
Carcinoma
The great majority of the 21 individuals 
who had adenocarcinoma were over 50 
years of age. The average age for the group 
was 59.6 years.
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Malignant Carcinoid
In this series only one of these tumours 
was found in a patient under 40 years of 
age. The age distribution was very similar 
to that of the adenocarcinomas. The aver- 
age age of the 23 patients with malignant 
carcinoid was 59.1 years.
The youngest patient was a three-year- 
old boy with reticulum cell sarcoma of the 
terminal ileum. The oldest patient was a 
man of 84 years with a lymphosarcoma in 
a similar location.
Sex Ratio
It will be seen from Table III that sar­
comas in the series occurred approximately 
3l/2 times more commonly in men as in 
women; adenocarcinomas were twice as 
common in women as in men. In the total 
series (81 cases), men were affected more 
frequently (46—56.7% ) than women (35— 
43.3% ).
TA BLE II I .— S e x  R atio
Type of tumour Male Female Total
Adenocarcinoma. . . . 7 14 21
Sarcoma..................... 29 8 37
Carcinoid................... 10 13 23
T otal..................... 46 35 81
TA BLE IV.—T y p e s  o f  T umours
Type of tumour Number Per cent
Adenocarcinoma................... 21 26
Sarcoma
Lymphosarcoma............ 17 1
Reticulum cell sarcoma. 9 f
Leiomyosarcoma............ 7 )  37 46
Fibrosarcoma.................. 2 l
Hodgkin’s sarcoma........ 2 )
Carcinoid................................ 23 28
T otal.................................... 81 100
Site of the T umours
Fifty of the 81 tumours were in the ileum 
(62%  ), 25 in the jejunum (31% ), and the 
site of six of the sarcomas was not specified 
(7%  ) (Table V ). The ileum was the most 
common site for both sarcomas and carci­
noid tumours, whereas adenocarcinomas 
were commonly found in the jejunum.
TA BLE V.—S it e  o f  th e  T umours
Not
7'ype of tumour J  ejunum Ileum specified
Adenocarcinomas. . 15 6
Sarcoma:
Lymphosarcoma. 3 14
Reticulum cell
sarcoma........... 1 5 3
Leiomyosarcoma.. 3 2 2
Fibrosarcoma........ 2
Hodgkin’s sarcoma 1 1
Carcinoid......... 3 20
Total................... 25 50 6
(31%) (62%) (7%)
Presenting Symptoms
The duration of symptoms up to the time 
of laparotomy varied from 13 to 23 months, 
with an average of 17 months.
In general, four clinical patterns were 
observed. The most common pattern was re­
current colicky abdominal pain and vomit­
ing suggestive of chronic small-bowel ob­
struction. This occurred in 57 patients. The 
second group, nine patients, presented with 
symptoms of a perforated viscus. The third 
group, six patients, presented with gastro­
intestinal hemorrhage in the form of rectal 
bleeding, while the last and smallest group, 
five patients, had some of the symptoms 
associated with the carcinoid syndrome.
Anorexia, weakness, peripheral edema 
and pallor were associated symptoms, and 
were more commonly found in patients 
with sarcoma. An average weight loss of 
15 lb. occurred in 26 patients, more so 
in those with sarcoma and adenocarcinoma 
than in carcinoid tumour. Chronic symp­
toms were commonly interrupted by acute 
manifestations of either obstruction or per­
foration.
Physical Signs
Tenderness was elicited most commonly 
around the umbilicus and in the epigas­
trium in patients with lesions of the 
jejunum, and in the right lower quadrant in 
patients with lesions of the ileum. Disten­
sion and increased bowel sounds were en­
countered in all patients with obstruction. 
Visible peristalsis and ascites were noted in 
four patients each.
Nine patients presented with a perforated 
viscus and signs of peritonitis. Seven pa­
tients had no positive physical findings.
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Fig. 2.—Annular filling defect of jejunum with overhanging borders and proximal dilatation — obstruction not complete.
bowel or free air under the diaphragm (in 
the presence of perforation) were noted in 
26 patients.In this series, 17 of the 26 patients so examined had a strongly positive test for 
occult blood in the stool. Other auth­
ors1'3 report positive stools in a large per­
centage of patients.
The 5-hydroxy-indole-acetic acid test was 
carried out postoperatively in 17 of 21 
patients with carcinoid, and a positive re­
sult was obtained in seven (32.8%). In no 
patient was this test carrried out pre- operatively as a diagnostic aid, although 
five patients had a typical history of the carcinoid syndrome.
P a t h o l o g y  ( T able  v i )
Adenocarcinoma
Among the 21 adenocarcinomas, 12 were annular and stenosing and eight were ulcer­ative in type. None was polypoid. The tu­mours varied in size from 1.5 cm. to 5 cm
In this series of 81 patients, 18 (23.4%) had a palpable abdominal mass. Cutaneous infiltration, a rectal mass and palpable nodes were not found in any patient in this 
series.
I n vestigation
Radiology
In the present series, a GI series and 
small-bowel studies were carried out in 46 patients. Positive findings, such as reten­
tion of barium, obstruction and/or dilata­
tion of the bowel proximal to the lesion, the presence of tumour with an annular 
filling defect and the loss of mucosal struc­
ture of either the jejunum or the ileum, were found in 27 patients (58.7%) (Figs. 
1-3).A barium enema was carried out in 38 patients. Positive findings such as a filling 
defect at the ileocecal valve, ileocecal in­tussusception, obstruction and/or dilatation 
of the terminal ileum were noted in nine 
patients.A flat plate of the abdomen was made in 
37 patients. Positive findings such as gase­ous distension of the small bowel, multiple fluid levels, single dilated loops of small
Fig. 1.—Complete jejunal obstruction with gross dilatation proximal to the obstructing lesion.
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Fig. 3.—Annular deficit with appearance of fill­ing defect and loss of mucosal structure — not obstructing.
in diameter. Histologically, these growths 
were well-differentiated adenocarcinomas 
with columnar cells that showed infrequent mitoses. In one-third, infiltration by the 
tumour had occurred through all the layers 
of the bowel wall. Perforation occurred 
with one ulcerative lesion only. Neither in­
tussusception nor volvulus occurred among the patients with adenocarcinoma.
TABLE VI.—P a t h o lo g y
Types of A deno­lesion carcinoma Sarcoma Carcinoid Total
Annular 12 7 12 31Ulcerative 9 14 4 27Polypoid — 16 7 23
These annular obstructing lesions pro­duced a marked dilatation and hypertrophy of the wall of the intestine proximal to the tumour, and constriction of the bowel distal to it (Figs. 4-6). Most of the adenocarci­nomas gave rise to intestinal obstruction.
Fig- 4.—A segment of jejunum illustrating con­stricting adenocarcinoma and the associated dilata­tion of the bowel proximal to the lesion.
 ^ Fig. 5.—Cut section of the same specimen as in Fig. 4. Pale tumour involving the full thickness of the jejunal wall, not completely annular but is markedly constricting the lumen.
Fig. 6.—The same specimen as in Figs. 4 and 5 but seen at the operating table showing an annular constricting type of lesion and the associated dila­tation of the bowel proximal to the lesion.
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Sarcoma
The distribution of different types of 
tumours among the 37 sarcomas is shown in 
Table IV.
The sarcomas penetrated all layers of 
the bowel wall and many invaded the adja­
cent mesentery; 16 were polypoid; 14 were 
ulcerative; and seven were of the annular 
constricting type. The tumours varied in 
size. Lymphosarcomas and reticulum cell 
sarcomas average 3.5 cm. in diameter. 
Leiomyosarcomas averaged 6 cm. in diam­
eter and fibrosarcomas averaged 15 cm. in 
diameter. Nine of the perforating tumours, 
including one found at autopsy, were of the 
ulcerative type.
C arcinoid
Nineteen of the 23 carcinoids originated 
in the intestinal mucosa. The remaining 
four originated in the serosa. Sixteen of the 
23 lesions were single and the remaining 
seven were multiple (30.4% ) Moertel et 
al.5 reported that 29% of the tumours in 
their series were multiple. A maximum 
number of 14 small tumours were found in 
the terminal ileum in one patient with mul­
tiple carcinoids. The size of carcinoid tu­
mours varied from 5 mm. to 8 cm., with 
an average diameter of 1.5 c.m. About one- 
half of these had infiltrated all layers of the 
bowel wall and the remainder had infil­
trated the mucosa and the submucosa; of 
the 23 carcinoids, 12 were annular con­
stricting lesions, four were ulcerative and 
seven were polypoid.
M etastases at  O peration
Among the 21 patients with carcinoma, 
nine had metastases at the time of opera­
tion; four had metastases to the liver and 
nodes combined, two had spread to the 
mesenteric nodes, and the remaining three 
had involvement of both peritoneum and 
omentum. Other authors1, 3 have reported 
metastases in more than one-half of the 
cases studied.
Of the 37 patients with sarcoma, 21 had 
metastases; 13 of these had metastases to 
the mesenteric nodes; six had involvement 
of the nodes and liver, and the last two had 
direct extension to the urinary bladder.
Other authors18 described metastases in 
nearly all patients with sarcomas.
Among the 17 patients with lymphosar­
coma ( included above with the sarcomas), 
11 had metastases and one had direct ex­
tension to the urinary bladder.
In the 21 patients with carcinoid tu­
mours in our study that were subjected to 
laparotomy, 15 had metastases. Eleven of 
the 15 had metastases to the mesenteric 
nodes, three had metastases to the liver 
and nodes combined, the remaining patient 
had metastases to the peritoneum and 
omentum. One patient with carcinoid had a 
direct extension to the urinary bladder. 
Cooke4 reported similar findings.
In all, 46 out of 77 patients who under­
went laparotomy, had metastases at the 
time of operation (59.7%).
O perative F indings
Small-bowel obstruction was commonly 
found at laparotomy. Intussusception was 
found in eight of the patients with sarcoma; 
the common types were ileocecal, jejuno­
ileal and ileoileal. One patient with carci­
noid had a volvulus and one with adeno­
carcinoma was bleeding from the tumour at 
the time of laparotomy.
Of the 81 patients in the series, 11 
(12.3% ) had perforated, nine with sarco­
mas, one with carcinoma and one with 
carcinoid. Among these, three had pro­
duced fistulas; one patient with lympho­
sarcoma and one with carcinoid had 
jejunoileal fistulas, and one with leiomyo­
sarcoma had a jejunocolic fistula.
O perative T reatm ent (T able v i i )
Hopefully curative treatment by small- 
bowel resection and end-to-end anastomosis 
was carried out in 57 patients (70 .3% ). 
Right hemicolectomy with anastomosis of 
ileum to transverse colon was performed in 
six (7 .4% ). Nine patients had only pallia­
tive treatment consisting of a bypass with 
ileotransverse colostomy (11 .1% ). The re­
maining five had only exploratory laparo­
tomy and biopsy. In four patients the dis­
ease was found incidentally at autopsy.
R adiotherapy
Only 14 patients with lymphosarcomas
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1 ABLE V II.—O p e r a t iv e  T r ea tm en t
Operative procedure Adenocarcinom a Sarcom a Carcinoid Total Per cent
Resection and end-to-end anastomosis. . . .  15
Right hemicolectomy.....................................  2
Bypass................................................................  3
Laparotomy and biopsy................................  ]
and seven with reticulum cell sarcomas re­
ceived radiotherapy in addition to surgery. 
A dose of 2000 to 3000r to a large area, 
was given over an average treatment period 
of three weeks. Among these, six with 
lymphosarcoma and two with reticulum 
cell sarcoma were alive at the time of writ­
ing. Before the radiotherapy, six patients 
had a bowel resection and an end-to-end 
anastomosis and two had a right hemicolec­
tomy.
Survival
Regular follow-up examinations were 
carried out up to April 1965 and, of the 77 
patients who had undergone laparotomy, 
only 33 were still alive (Table V III). Of 
the patients who were alive in April 1985, 
three with carcinoid, one with carcinoma 
and four with lymphosarcoma showed evi­
dence of clinical recurrence. The remaining 
patients were well and no symptoms 
suggestive of recurrence were evident.
Extensive metastases, recurrence and ca­
chexia were the most common causes of 
death in this series. Other causes of death 
were pulmonary embolism, myocardial in­
26 16 57 75
3 1 6 8
4 2 9 11
2 2 5 6
farction and, in those with perforations, 
peritonitis and/or fistula formation. As can 
be seen in Table IX, 17 patients died with­
in six months of operation; five of these 
died within a month of operation. The 
operative mortality was 6.5%.
Five-Year Survival Rate
The 39 patients who were treated during 
or before 1958 have been considered in de­
termining the five-year survival rate. Among 
these 39, only 14 lived for five years or 
more, giving a five-year survival rate of 
35.9%.
Conclusions
It is encouraging to note that four of 
the patients with lymphosarcoma were 
alive in April 1965, more than 10 years after 
diagnosis was established and treatment 
begun. Radiotherapy appears to be a help­
ful adjunct to surgery in the treatment of 
patients with lymphosarcoma and reticulum 
cell sarcoma.
The 5-hydroxy-indole-acetic acid test 
seems to be of value in the diagnosis of
TABLE V III.—S u r v iv o r s  to  A p r il  1965
T ype o f  tumour
6 - 12 
mo.
1 - 2
years
2 - 3
years
3 - 4
years
4 - 5
years
5 - 1 0
years
Over 10 
years
Total
alive 4
Adenocarcinoma........
Sarcoma.................
Carcinoid.............
............... 2
............... 1
............... 1
3 i
3
4
i
i
3
i
1
1
4
3
3
8
10
15 i-
Total........................... ............  4 3 8 5 i 6 6 33 \
TA BLE IX .— D ea th s  to Ap r il  1965
T ype o f  tumour
1 -3 0  
days
1 - 3
mo.
3 - 6  6 - 1 2  
mo. mo.
1 - 2
years
2 - 3 
years
3 - 4
years
4 - 5
years
Over 10 
years
T  otal | 
dead r x
Adenocarcinoma. 
Sarcoma...........................
............  1
............  4 7
1 8 
4 7
1
1
2
I — i — 1325
6Carcinoid........................ 3 1
l
2
Total............................. ............. 5 7 5 18 2 3 1 i 2 44
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malignant carcinoid of the small bowel and 
this test should be used whenever a small- 
bowel lesion is suspected. A positive test 
should suggest to the surgeon that more 
than one lesion should be looked for if 
resection is planned. In this series, seven 
(30.4% ) of the 23 patients with malignant 
carcinoids had multiple lesions.
The average duration of symptoms before 
diagnosis in the 77 patients with small- 
bowel tumours was 17 months; 46 of the 
77 patients operated on had metastases. 
These figures and the low five-year survival 
rate of 35.9% indicate that this serious 
disease is not being treated adequately. If 
we are to improve these mortality figures, 
the possibility of a malignant lesion of the 
jejunum or ileum should be considered in 
every patient who has symptoms and signs 
of chronic intermittent small-bowel obstruc­
tion, gastrointestinal hemorrhage, anemia 
of unknown etiology, or loss of weight over 
a period of months. Even though the upper 
GI series and barium enema in these pa­
tients may show no abnormalities, thorough 
small-bowel radiological studies should be 
carried out carefully and repeatedly if this 
condition is to be recognized at a relatively 
early stage. However, if small-bowel radio­
logical studies show no abnormalities in 
the presence of persistent symptoms and 
signs, exploratory laparotomy should be 
undertaken as a final diagnostic step. If 
such a diagnostic plan is followed it should 
be possible to make a correct diagnosis 
earlier and thereby improve the survival 
rate of patients with malignancies of the 
small bowel.
Su m m a r y
A review was conducted of 81 patients 
with primary malignant tumours of the 
jejunum and ileum observed in the Sas­
katchewan Cancer Clinics during the 20- 
year period, 1944 to 1963 inclusive. These 
tumours made up 1.2% of all gastroin­
testinal malignancies during that period.
Three types of malignancies were en­
countered, adenocarcinomas, sarcomas and 
malignant carcinoids. The sex incidence, 
age group and tumour site were determined 
and the presenting symptoms and signs, 
clinical, radiological and laboratory findings 
are described.
The average time between onset of symp­
toms and laparotomy was 17 months. Forty- 
six of 77 patients subjected to operation 
had already developed metastases. The 
operative mortality was 6.5%. Thirty-nine 
patients were treated before 1958 and of 
these, only 14 lived for five years or more, 
giving a five-year survival rate of 35.9%.
The authors gratefully acknowledge the assist­
ance rendered by the staff of the Saskatchewan 
Cancer Commission, Radiological Departments of 
the City and University Hospitals in Saskatoon 
and Dr. H. J. Block, Pathologist of Saskatoon City 
Hospital.
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Resume
Au “ Saskatchewan Cancer Clinic,”  au cours 
d’une periode de 20 ans, on a observe 81 cas de 
tumeurs malignes primaires du jejunum et de 
l’ileum. Ces tumeurs, qui representaient 1.2% de 
toutes les tumeurs malignes gastro-intestinales con- 
statees pendant cette periode, comportait 21 cas 
d’adenocarcinome, 37 cas de sarcome et 27 cas de 
carcinoi'de malin. On a cherche a etablir la fre­
quence de ces neoplasmes, souligne la necessite 
d’un diagnostic precoce et etudie les moyens d’y 
parvenir. ,
Le taux de survie de cinq ans, dans la presente 
etude, a ete de 30.5% et la mortalite operatoire de 
6.5%. La duree moyenne de la periode de symp­
tomes positifs avant diagnostic a ete de 17 mois. 
Ouarante-six des 77 malades operes presentment 
des metastases au moment de la laparotomie. II 
faudrait considerer comme possible une lesion ma- 
ligne du jejunum ou de l’ileum chez tout malade 
qui presente des symptomes et signes d occlusion 
intennittente chronique du grele, d’hemorragie 
gastro-intestinale, d’anemie d’etiologie inconnue et 
d’amaigrissement graduel pendant plusieurs mois. 
Bien que les repas et les lavements barytes n’aient 
revele aucune anomalie, il importe de proceder 
chez ces malades a un examen radiologique com- 
plet du grele. On peut proceder a une laparotomie 
diagnostique quand les symptomes existent meme 
en l’absence de signes radiologiques positifs.
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CASE R E P O R T S
CARCINOMA OF THE BILE DUCTS: A CASE REPORT
A. K. MIGHTON, M.B.E., M.D., F.R.C.S.[C],° Hamilton, Out.
The case described in this communication 
illustrates one of the uses of percutaneous 
transhepatic cholangiography, and the occa­
sional reward for persistence in difficult 
cases.
C ase Report
A.M., a 50-year-old man of Polish extraction, 
was admitted to the Hamilton Civic Hospital on August 7, 1964. He had been well until 
August 4, when he developed severe diarrhea associated with occasional vomiting, and noted that he was jaundiced. He felt as though he had drunk too much wine”. The diarrhea per­sisted for only two days, and he never had any 
pain. He had no previous hospital admissions and drank spirits and beer moderately.He became increasingly jaundiced, stools were pale and urine persistently dark, and had slight itching for a few days shortly after en­tering hospital. Laboratory tests during the first few days in hospital showed a hemoglobin of 15.4 g., a hematocrit of 48%, an erythrocyte sedimentation rate of 21 mm./hr. and a white blood count of 3600/c.mm. The direct and total bilirubin levels were 15.0 and 21.5 
mg. %, the alkaline phosphatase was 30.1 King-Armstrong units, the serum protein was 8.0 g. with an albumin/globulin ratio of 4:4. The serum cholesterol was 482 mg. with chol­esterol esters of 80%, the fasting blood sugar 
was 105 mg., the blood urea nitrogen was 16 mg. % and urine bile was +  +  +  and urobilino­gen 0.
On examination on August 7, the patient was reasonably well nourished but deeply jaun­
diced. There were no palpable nodes in the neck. The liver was enlarged about three fin- geis breadths below the costal margin; it had a relatively sharp edge, and was firm and 
non-tender. Examination of the abdomen was otherwise negative, as were the genitals and rectum.
During a period of further observation, the thymol turbidity was 7, cephalin cholesterol flocculation 0, and total serum bilirubin rose to a maximum of 48.8 mg. % .
On August 25, a percutaneous transhepatic cholangiogram was carried out as described by Birch, Shea and Currie.1 Bile was aspirated and
“206 Medical Arts Building, Hamilton, Ont.
75% diatrizoate sodium injected on the third attempt. The dilated hepatic ducts were well visualized and obstruction was demonstrated at the upper end of the common hepatic duct due to “a number of somewhat-rounded filling 
defects of uncertain nature, perhaps consistent with a polypoid tumour or calculi” (Fig. 1).Laparotomy was carried out August 28, 
through a right paramedian rectus-splitting incision. There was no free fluid and general exploration was negative. The liver was en­
larged and hard with no obvious metastases. The gallbladder was collapsed. The common 
hepatic duct was represented by a solid mass with no apparent change in outline, this mass extended down into the proximal common bile duct and also proximally into the hepatic ducts.The lesion appeared to be confined to the ducts with no obvious spread through their external surface or to other structures. The 
cholangiogram had shown a considerable length of apparently uninvolved hepatic ducts which would probably be suitable for ana-
Fig. 1.—Percutaneous transhepatic cholangio­gram, demonstrating obstruction at the upper end of the common hepatic duct.
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stomosis. For these reasons it was decided to attempt resection and anastomosis rather than a bypass procedure such as the Longmire op­eration, or the passage of drainage tubes through the involved areas into the proximal ducts.
The gallbladder was removed retrogradely and left attached by the cystic duct for trac­tion. Dissection was carried up into the hilus of the liver. The left hepatic duct was identi­fied and aspirated, and cut across proximal to the junction of right and left hepatic ducts. There was a fairly large, completely solid struc­ture coming from the right lobe of the liver, which was originally thought to be the right hepatic duct. This was later cut across close to the liver and ligated, and was apparently an 
accessory duct. Further dissection finally iden­tified the main right hepatic duct which was aspirated and cut across. Two traction sutures had been placed in each hepatic duct prior to section. During dissection of the right hepatic duct, the right hepatic artery was preserved but some of its larger branches were ligated. Dissection was then continued to free the com­mon duct well distal to the involved area, and it was ligated distally with heavy silk and cut across to remove the specimen (Fig. 2). An antecolic loop of jejunum was brought up and 
the right and left hepatic ducts were ana­stomosed to it separately; these anastomoses were about 2 cm. apart. 3-0 silk was used for
the anastomosis, with one row of seromuscular interrupted and an inner layer of full-thickness inverting, mattress sutures. There had been some tearing of the posterior aspect of the left hepatic duct and only one layer of full-thick­ness mattress inverting sutures was used pos­teriorly. An enteroanastomosis was carried out between proximal and distal jejunal loops. Two large cigarette drains were left in anterior to the anastomosis and a large de Pezzer catheter was left in Morrison’s pouch as a sump drain. Gelfoam was used around the anastomosis to cover up raw liver as much as possible.The pathological diagnosis was well-differen­tiated adenocarcinoma with some scirrhous 
response (Figs. 3 and 4).
The postoperative course was reasonably satisfactory. Continuous Steadman pump suc­tion drainage was maintained. Drainage rose from 250 c.c. during the first 24 hours to a high of 1650 c.c. on September 5, and gradually de­
creased until catheter drainage was discon­tinued on October 4. Vitamins were continued postoperatively. Chloramphenicol 500 mg. was given intramuscularly every eight hours until 
September 5 and electrolytes were controlled as necessary. The Levine tube was removed on September 5, and low fat diet gradually increased. Serum bilirubin direct and total was 29.6 and 42.8 mg. on August 30 and had fallen to 3.6 and 5.4 mg. on October 5. A mixed secondary infection developed around
Common -Bile Duct
Fig. 2.—Resected specimen, after fixation.
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Fig. 3.—Cross-section of the common hepatic duct showing partial obstruction hy adenocarci­noma (x 42).
the catheter drain and a four-day course of tetracycline was begun on September 20.
The patient was discharged eating and feel­ing well on October 8. He returned to his work 
on an automobile assembly line December 15, and has lost no time from work. He was last seen on June 17, 1965. He feels well, but tires rather easily. He eats all foods with no signifi­cant indigestion, bowels move two to three times daily with occasional pale stools. He is 
within five pounds of his preoperative weight. Physical examination was negative and there was normal stool in the rectum.
D iscussion
Carcinoma of the bile ducts is a relative­
ly rare condition. Pallette, Harrington and 
Pallette- reviewed 72 cases of biliary carci­
noma seen in 20 years; in 13 of these the 
site of origin was in the extrahepatic ducts. 
In eight of these 13, biliary bypass or com­
mon duct drainage was carried out; the 
length of suvival was about seven months
Fig. 4. Section showing the local infiltrative nature of the lesion (x 250).
in both groups, and the operative mortality 
was about 40%. Meyerowitz and Aird:! de­
scribed 22 patients with carcinoma arising 
in the intrahepatic ducts; all of these had 
an eventually fatal outcome, but in some 
the tumour was of a relatively low degree 
of malignancy, with survival up to five 
years. The relatively well-differentiated his­
tological picture in the case reported here is encouraging.
Summary
A case has been presented of carcinoma 
involving the common and hepatic ducts, 
resulting in severe obstructive jaundice as­
sociated with severe diarrhea and some 
vomiting at its onset. I here has been a very 
satisfactory result to date from resection 
and anastomosis of the right and left hepa­
tic ducts to a jejunal loop. A preoperative 
percutaneous transhepatic cholangiogram 
was of great assistance in choosing the pro­
cedure to be carried out at operation. There 
was considerable bile leakage in the early 
postoperative period which was managed 
with little difficulty by suction drainage.
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Resume
Un homme de 50 ans presentait de la diarrhee et du vomissement, symptomes qui furent suivis d un ictere evolutif. Les analyses de laboratoire confirmerent le diagnostic d’ictere cholostatique et une cholangiographie percutanee transhepatique revela une dilatation des canaux hepatiques et une occlusion de la portion superieure du choledoque, d origine probablement tumorale. Lors de l’inter- vention sur la vesicule biliaire, on proceda a la 
i esection du canal hepatique et de portions du canal hepatique et du choledoque. On proceda a 1 anastomose separee des canaux hepatiques droit et gauche sur une anse de jejunum, au moyen de sutures a la soie inversees en points interrompus puis a une enteroanastomose. L’examen patholo- gique revela un adenocarcinome bien difference avec une certaine reaction squirrheuse. Au debut, on clut traiter par succion une fuite considerable de bile. Le malade eut une guerison satisfaisante, iesta en bonne sante, et put reprenelre son occu­pation professionnelle anterieure qu’il occupait en­core un an et demi apres. II presenta un episode de cholangite probable qui reagit bien a la tetra­cycline.
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BRONCHOGENIC CYST OF THE DIAPHRAGM: A CASE REPORT0
ROBERT II. GOURLAY, M.D., F.R.C.S.fC] and ROY J. ASPINALL, M.D.,
Vancouver, B.C.
Bronchogenic cysts are not rare. Up to 
1950, the literature contained approximately 
100 cases and many more reports have 
since been added. These cysts are com m on­
ly found adjacent to the trachea, esophagus, 
carina, in the hilar region or within the 
lung. Occasionally a communication can 
be demonstrated between the cyst and 
trachea, or bronchus. In  the majority, how­
ever, no attachm ent is seen. Bronchogenic- 
cysts of the diaphragm, on the other hand, 
are distinctly uncommon and a search of 
the literature revealed only five cases. L ie- 
bow,1 in 1952, described a single case that, 
histologically, was com patible with a bron­
chogenic cyst, although it did not contain 
any cartilage. In 1965 Kesseler and M aier* 
described a similar cyst with ciliated col­
umnar epithelium and smooth muscle but 
no cartilage. They also quoted a case re­
ported by Bolivar which they believed was 
a bronchogenic cyst of the diaphragm. Bud- 
dington,5 in 1957, reported a fourth case, a 
cyst which contained all necessary elements 
except cartilage. M ore recently Aaron2 re­
ported a fifth case. A sixth case is described 
in the present communication.
C ase Report
S.J., a 41-year-old white man, was admitted 
to hospital on October 18, 1960, with the 
complaint of severe, continuous, dull, left-chest 
pain of eight days’ duration. This pain came 
on suddenly while he was sitting at work in 
his office. It was aggravated by deep breathing 
and coughing, or sudden movement. There 
was no associated cough, sputum, hemoptysis 
or fever. He was under the impression that he 
had lost some weight over the preceding two 
weeks.
In 1939 on a routine chest radiograph, a 
tumour was discovered attached to the left 
diaphragm, which was thought to be benign 
(Fig. 1 ). Follow-up films were taken at yearly 
intervals and no apparent change was detected 
in the lesion. The last such film was in June 
1960. At no time previous to the present ill­
ness did he have symptoms referable to his 
left chest.
“From Shaughnessy Hospital, Vancouver, B.C.
Physical examination revealed a tall, thin 
man in acute distress; he held his left side 
because of pain. The physical findings sug­
gested a large pleural effusion. The remainder 
of the examination was not remarkable. A 
complete blood count was within normal lim­
its. The sedimentation rate was 20 min./hr. 
Urinalysis was not remarkable.
The chest film at this time showed a pleural 
effusion. The previously described lesion on 
the diaphragm was not visualized. The left 
lower lobe appeared to be either compressed 
or consolidated. On October 20, 1000 c.c. of 
dark amber fluid with a specific gravity of 
1.020 was aspirated from the chest. Cytologi- 
cal examination of this fluid was negative for 
tumour cells. Cultures were negative, including 
those for M. tuberculosis. Following the thor­
acentesis, the tumour was visualized (Figs. 2 
and 3) and in comparison with the 1939 films 
suggested an increase in size. Further examina­
tions, including bronchoscopic and cytological 
examination of the sputum, failed to explain 
the pleural effusion. Tuberculin testing (1 :2000  
strength) produced only a moderate reaction. 
Sputum cultures for M. tuberculosis were nega­
tive. Sputum cultures grew only a non-hemo- 
lytic streptococcus and a very light growth of 
streptococcus viridans.
Fig. 1.—Enlistment radiograph, November 18, 
1939, showing tumour of left diaphragm.
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Fig- 2 Fig. 3
Figs. 2 and 3.—Posteroanterior and lateral chest films in 1960 showing increase in size of tumour 
when compared with film of 1939 (Fig. 1).
On November 4, a left thoracotomy was 
performed. On opening the chest a spherical 
mass, about 9 cm. in diameter, was seen within 
the diaphragm. It was resected with a margin 
of normal diaphragmatic muscle. No large ar­
teries or veins were encountered. The dia­
phragmatic defect was easily closed with inter­
rupted silk sutures. The lung appeared normal. 
Postoperative recovery was uneventful.
On pathological examination the specimen 
weighed 350 g. The outer surface was smooth 
and glistening, except where it joined normal 
diaphragmatic muscle (Fig. 4 ). On cross sec­
tion the tumour was multiloculated, the cysts 
varying in size from 1 to 3 cm. (Fig. 5 ) . Their 
walls varied from 2 to 4 mm. in thickness. 
The surfaces of the cysts were smooth and 
glistening. The contents consisted of thick 
brown fluid. In the region of the diaphragmatic 
attachment, the wall of the tumour was thick­
ened to approximately 2 cm., and had a yellow 
granular appearance. On histological examina­
tion, the thickened area consisted of multiple 
microscopic cysts lined by ciliated pseudostrati- 
fied columnar epithelium and containing pink 
amorphous acellular material. The cysts were 
separated by a loose fibrous stroma containing 
many capillaries. In addition, the stroma was 
much infiltrated by lipoid-laden macrophages.
Several of the cysts appeared to have ruptured 
into the adjacent stroma. Some of the cysts 
were surrounded in part by cartilagenous
Fig. 4.—Gross specimen showing smooth dia­
phragmatic pleural surface and location of tumour 
in diaphragm muscle.
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plates, smooth muscle fibres and some mucous- 
secreting glands (Fig. 6). The structures had 
all the histological appearances of a normal 
bronchus. In several zones there was focal 
calcification, while some of the ruptured cysts 
were associated with a moderate foreign-body 
giant-cell reaction. The larger cysts were also 
lined by a similar pseudostratified columnar 
epithelium (Fig. 7).
D iscussion
This case is of particular interest in view 
of the long history. An enlistment film (Fig . 
1) November 18, 1939, was described as 
showing a “shadow on the left diaphragm, 
oblong in shape, about 5 cm. long and 3 
cm. high. This shadow is as dense as the 
diaphragm and under the fluoroscope it 
moves with the diaphragm. Without further 
investigation it is impossible to make a diag­
nosis, but the appearance is that of a dia­
phragmatic hernia.” He was seen in con­
sultation and further radiographs were 
taken, including a barium series. It was 
concluded that this “shadow” did not rep­
resent a diaphragmatic hernia, the results 
of new growth or an inflammatory action. 
He was passed as fit for military service. 
The long follow-up with no change until 
1960 and the sudden appearance then of a 
pleural effusion with increase in tumour 
size suggested malignant change. However, 
such change was not found and the effusion 
was not satisfactorily explained by the 
pathological findings.
This lesion represents a true broncho­
genic cyst. In 1955 Kesseler and Maier* 
reported eight intradiaphragmatic cysts,
Fig. 5.—Cut surface of tumour showing locula- 
tion.
Fig. 6.—Low-power microscopy showing carti- 
lagenous plate, bronchial mucosa and mucous- 
secreting glands.
two of which were bronchial in character. 
Pryce, Sellors and Blair,4 in 1947 proposed 
a possible explanation of the genesis of the 
bronchogenic cysts; following their sugges­
tion it is conceivable that the intradia­
phragmatic location in this case was a re­
sult of the envelopment of the cyst by the 
growing edges of the structures which fuse 
to form the diaphragm. This mechanism 
was also proposed by Buddington.5 In 
1948, Maier® classified bronchogenic cysts 
as paratracheal, hilar, paraesophageal and 
miscellaneous. He noted that the wall of a 
typical bronchogenic cyst is composed of 
structures similar to those of the bronchial 
wall but that, in an occasional case, com­
ponents of the digestive tract are also found 
in the same cyst wall. This latter finding, 
he uses as evidence that the abnormal de­
velopment begins at an early stage of em-
Fig. 7.—High-power microscopy showing ciliated, 
pseudostratified, columnar epithelium lining cysts.
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bryonic life, before separation of the res­
piratory tract from the premature foregut. 
The present case fulfils the histological re­
quirements of Maier and, although he does 
not report a case in the intradiaphragmatic 
location, it would be classified under his 
miscellaneous group which includes such 
locations as intrapericardial.
Su m m a r y
A bronchogenic cyst located in the dia­
phragm is described, the sixth such case to 
be recorded in the literature. The clinical 
presentation of this cyst was that of possible 
malignant degeneration in a previously 
noted tumour, undiagnosed but considered 
benign. On histological examination the 
mass contained the components of a nor­
mal bronchogenic cyst. The literature is 
briefly reviewed and the possible patho­
genesis suggested.
The authors wish to thank the staff of the 
Photography Department, Shaughnessy Hospital, 
Vancouver, B.C. for the illustrations.
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R esum e
Les kystes bronchogeniques ne sont pas une 
entite rare et on en a decrit de nombreuses locali­
sations intrathoraciques. On en a signale cinq cas 
qui etaient localises dans le diaphragme. Le pre­
sent article traite d’un sixieme de ces cas. II 
s’agissait d’un homme chez lequel on avait decele 
une masse tumorale, en 1939, au cours d’une 
radiographie pulmonaire de routine. A ce moment, 
on n’avait pas pose d’autre diagnostic que celui 
d’une tumeur probablement benigne. Ce malade 
jouit d’une bonne sante pendant toute la guerre 
et jusqu’en 1960, epoque a laquelle il ressentit 
des douleurs thoraciques et presenta un epanche- 
ment pleural. Les radiographies revelerent que la 
tumeur avait augmente de volume et ce fait, associe 
a l’epanchement pleural, faisait croire a une dege- 
nerescence maligne. On proceda a une thoraco- 
tomie et on excisa une tumeur du diaphragme 
qui, a l’examen, se revela etre un kyste broncho- 
genique benin. Cette _ localisation exceptionnelle 
peut avoir resulte de l’encapsulation du kyste par 
les bords des structures qui se fusionnent pour 
former le diaphragme.
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ESOPHAGEAL LEIOMYOMA
R. R. GILFILLAN, F .R .C .S .(E ),“ Pem broke, Ont.
Most benign esophageal tumours, some 200 
of which have been recorded to date1 are 
leiomyomas. They are usually small and are 
asymptomatic unless they are located at the 
esophagogastric junction when ulceration 
and hemorrhage may occur,2 as with leio­
myomas elsewhere in the gastrointestinal 
tract.10 According to Johnston, Clagett and 
McDonald3 the distribution of these tu­
mours is as follows: lower third, 53% ; 
middle third, 35% ; upper third 12%. Mul­
tiple growths are present in approximately 
7% of cases. Storey and Adams9 in a review 
in 1956, reported a sex incidence in which 
males predominated almost 2:1. The major­
ity of tumours appear to occur evenly 
throughout the third, fourth and fifth dec­
ades of life. Malignant change probably 
occurs and may be difficult or impossible 
to detect by the usual methods of investiga­
tion.7
C ase Report
A 41-year-old farmer was admitted to Pem­
broke Cottage Hospital, Pembroke, Ontario, 
June 15, 1965, with a six-month history of 
vague epigastric discomfort and gradual onset 
of dysphagia, located at the retroxiphoid level. 
There were no acute obstructive or regurgitant 
episodes. He had lost approximately 15 lb. in 
weight during this time. Clinical inquiry was 
otherwise without significance and physical ex­
amination was negative.
On an upper gastrointestinal series on June 
17 (Fig. 1), the esophagus showed an irregu­
lar constriction about 8 cm. in length in the 
lower third and some dilation above this level, 
giving an appearance of a new growth. There 
was some retraction and the stomach was her­
niated through the cardia into the thoracic 
cavity. The remainder of the stomach and 
duodenum were normal in appearance. The 
findings were regarded as typical of carcinoma 
of the lower third of the esophagus.
An esophagoscopy under general anesthesia 
was performed a few days later. The Negus 
medium esophagoscope was passed to a dis­
tance of 40 cm. where a smooth lumpy seg­
ment was encountered which appeared to be
“506 Nancy Street, Pembroke, Ont.
about 5 cm. in length. The overlying mucosa 
appeared to be perfectly normal. Firm resist­
ance to onward passage of the instrument was 
now appreciated. A biopsy was taken from 
the posterior wall at this level. The forceps did 
not bite cleanly. The mucosa felt quite tough 
and approximately 4 mm. of it stripped proxi- 
mally from the biopsy site. The ensuing brisk 
hemorrhage was easily arrested by application 
of a pledget of gauze soaked in adrenaline 
1/1000. No further abnormalities were noted 
on either entry or withdrawal of the instru­
ment.
In view of the esophagoscopic findings and 
biopsy report of normal esophageal mucosa, 
further radiographs of the esophagus were 
made. These revealed another quite unsus­
pected tumour just above the aortic arch (Fig. 
2 ). In retrospect, the increased difficulty en­
countered in passing the esophagoscope by the 
carinal and aortic levels might have alerted the 
endoscopist to the possibility of a second tu­
mour, particularly when the lower lesion 
seemed benign. However, the proximal esopha­
gus at the time of the original endoscopy was 
considered to be entirely normal and in view 
of this, the precaution of repeated radiological 
examination proved crucial to subsequent 
management. At operation, the right hemi- 
thorax was entered through the bed of the 
resected seventh rib. The entire right upper 
lobe was firmly adherent to the parietal pleura. 
This was freed by sharp dissection. A few tiny 
scars were palpable in the apical segment but 
the remainder of the lung was healthy. The 
inferior pulmonary ligament was divided
Fig. 1.—The initial esophagogram in which a ma­
lignant lesion of the lower third is mimicked.
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Fig. 2.—The lesion in the upper third demon­
strated by the second esophagogram.
affording access through the mediastinal pleura 
to the lower third of the esophagus. A dense 
irregularly shaped mass approximately 3 x 8  
cm. overlaid by normal muscle distended the 
lower esophagus. It extended to, but did not 
transgress the esophageal hiatus. The muscu­
lar coat was split longitudinally and a firm 
lobulated whitish-grey mass was enucleated, 
mainly by blunt—scissor dissection. The tu­
mour stopped about .5 cm. short of complete 
encirclement of the esophagus, in the posterior 
aspect of which a small longitudinal rent was 
found which had been made by the biopsy 
forceps. The tumour tissue in this immediate 
vicinity was rather congested and slightly more 
friable than elsewhere. The tear was sutured 
with a single-layer of continuous 000 catgut 
suture. The muscularis was similarly sutured. 
The mediastinal pleura was deliberately left 
open.
The vena azygos was then divided between 
ligatures and the upper esophagus freed by 
blunt dissection after incision of the overlying 
mediastinal pleura. The tumour extended from 
just behind the main carina upwards for about 
8 cm., most of its bulk protruding to the left. 
The overlying muscularis was greatly attenu­
ated and the glistening whitish nodular growth 
was enucleated more easily than its fellow 
lower down, leaving an area 6 x 2 cm. on the 
left anterolateral wall of the mucosal tube 
entirely devoid of muscular cover. No attempt 
was made to approximate muscle over this 
area since on replacement of the esophagus 
the lower trachea and carina overlaid it exact­
ly. The mediastinal pleura was not sutured. 
An intercostal, underwater-seal drain was in­
serted in the 10th interspace at the mid- 
axillary line, and the thoracotomy wound 
closed in the usual manner in layers. Post­
operative convalescence was uneventful. The 
drainage tube was removed on the second day 
and oral feeding (soft diet) was begun. The
swallowing mechanism seemed normal (Fig 3). 
The patient was discharged from hospital on 
the 10th postoperative day.
The tissue removed at operation is shown 
in Fig. 4. On pathological examination the 
submitted specimen consisted of two irregulaly 
lobulated greyish-white tissue fragments. One 
measured 6 x 5 x 4  cm. and consisted of 
three smooth-surfaced nodules. Cross section of 
these revealed firm, homogenous glistening 
greyish-white tissue with small foci of hemor­
rhage and a suggestion of ‘horning” ( ramifica­
tion). Grossly no mucosa was noted. The sec­
ond fragment was more irregular and measured 
6 x 5 x 4  cm. Grossly no esophageal mucosa 
was noted. It was also greyish-white. On cross 
section, there was a suggestion of whorling in 
some areas. Microscopic examination of numer­
ous slides revealed the same histological pat­
tern. The tumour was multinodular in outline. 
It was composed of interlacing strands of 
smooth muscle bundles separated by fibrous 
tissue which showed varying degrees of hya- 
linization. In addition there were a few small 
scattered foci of calcification. Occasional lym­
phocytes were noted. There was no cellular 
pleomorphism or mitotic activity or other stig­
mas of malignancy.
Fig. 3.—Postoperative esophagogram showing 
restoration of normal pattern.
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Fig. 4.—Both tumours after enucleation.
The final diagnosis was leiomyoma of the 
esophagus.
D iscussion
In retrospect a few salient points emerge. 
If this problem had been managed on the basis of radiological examination alone, the 
presumptive diagnosis of carcinoma would 
have led the surgeon to compound his error by approaching the tumour through a thoracotomy through which the upper tu­
mour could not have been dealt with. Al­
though esophagoscopy also failed to dem­onstrate the upper lesion, it did lead to secon 1 thoughts and a repeated radiological 
examination. The essentially complemen­
tary nature of these methods of examination 
is at once apparent.
It was perhaps fortunate that the biopsy 
was an unduly generous one in which local 
repair was necessary, because a lesser de­
fect might have gone undetected and the 
patient would have been left in a situation 
in which a submucosal abscess4 or esopha- 
gopleural fistula may have developed. The 
overlying mediastinal pleura was left open because this permitted earlier and easier radiological detection of postoperative com­plications. Fluid and/or gaseous accumula­
tions in a closed mediastinum may be diffi­cult to assess. Petrovsky8 notes that a fea­ture of these dissections is the adherent mucosa at the biopsy site. He also advocates plastic repair of the muscular coat when 
this is rendered deficient. In the present in­
stance. effective bolstering seemed to have
been afforded by the trachea and there were 
certainly no untoward postoperative effects.Dsyphagia is unusual with such slowly growing tumours and in this case was 
clearly due to the lower lesion. The pres­ence of the upper lesion refutes the theory 
that the upper third of the esophagus, al­
legedly of striated muscle, cannot harbour a smooth muscle tumour. This upper lesion, 
although the larger, by reason of its antero­
lateral situation was completely asympto­
matic and was undetected, even at esopha­
goscopy.The lower lesion, at operation, seemed to 
be indistinguishable on inspection and pal­pation from carcinoma. Storey and Adams" 
noted that, in seven of 63 esophageal leio­
myomas, the original diagnosis was carcino­
ma and presumably these cases were treated 
accordingly. Most thoracic surgeons have 
melancholy memories of esophagogastric anastomosis and an incidence of anastomo­
tic leakage or rupture of around 30%“ after resection emphasizes the importance of ac­
curate diagnosis.
Summary
Two separate esophageal leiomyomas 
affecting the upper and lower thirds of 
the esophagus in a single patient are re­
ported. The rather unusual association of 
dysphagia and weight loss together with a 
striking radiological resemblance of the low­
er lesion to carcinoma proved initially mis­
leading. Faulty subsequent management 
was averted by a second esophagoscopic 
examination and the diagnostic importance 
of this procedure is stressed because the 
complications of resection greatly exceed 
those of enucleation. The possibility that 
full-thickness biopsy may produce mucosal 
tears that may go unnoticed at subsequent 
operation is stressed in view of the danger­
ous postoperative complications of esopha- 
gopleural fistula or submucosal abscess. The 
occurrence of the upper lesion in the stri­
ated muscular segment of the organ indi­
cates that smooth muscle tumours occur at 
this level, despite theories to the contrary.
I would like to thank Dr. K. Matzinger of the 
Pembroke Cottage Hospital, Radiological Depart­
ment, for his invaluable assistance, Dr. J. R. Barr 
of the Ottawa Civic Hospital for the pathological
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report and Dr. E. C. Pye for his smooth and effi­
cacious anesthesia at esophagoscopy and thoraco­
tomy.
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Resume
L’article signale des liomyomes distincts de 
l’oesophage qui avaient atteints le tiers superieur 
et le tiers inferieur de l’oesophage chez un meme 
malade. L’association plutot rare de dysphagie et 
d’amaigrissement, d’une part et une image radio- 
logique de la portion inferieure stimulant etrange- 
ment un cancer cl’autre part, avait induit le diag- 
nosticien en erreur au debut. On evita par la suite 
une erreur de traitement en procedant a un nouvel 
examen cesophagoscopique. On ne saurait assez 
souligner l’importance diagnostique de cette me- 
thode, car les complications de la resection depas- 
sent de beaucoup celles qui peuvent resulter de 
l’enucleation. On y signale egalement le risque in­
herent a une biopsie profonde de la muqueuse qui 
peut paver la voie a une fistule oesophago-pleurale 
ou a un abces sous-muqueux. L’apparition d’une 
lesion dans le tiers superieur du muscle strie de 
l’organe indique clairement que des tumeurs du 
muscle lisse se produisent a ce niveau, malgre 
la theorie contraire.
SQUAMOUS C E L L  CARCINOMA OF TH E KIDNEY PRESENTING 
AS A SOLITARY PULMONARY N O DULE0
A. G. KERESTECI, M.D., B.Sc.fM ed.), F.R.C.S.JCj and 
R. I. MITCHELL, F.R.C.S., F.R.A.C.S., F.R.C.S.[C], F.A.C.S., Toronto, Ont.
Tumours of the renal pelvis, which make 
up about 8.5%  of all kidney tumours, 
are principally transitional cell carcinomas, 
and infrequently contain patches of squa­
mous metaplasia. However, predominant or 
pure squamous cell carcinomas make up 
only 10% of this group.1 Although the soli­
tary pulmonary metastasis is a well-known 
concomitant of renal cell carcinoma, it is un­
common with squamous cell carcinoma.
The patient described in this communica­
tion presented with a solitary pulmonary 
metastasis, which subsequently was found 
to have originated in a squamous cell carci­
noma of the renal pelvis. The primary lesion 
was not detected until one year later.
“From the Department of Surgery, the Wellesley 
Hospital and the University of Toronto, Toronto.
Case Report
In March 1963 Mrs. E .H ., a 56-year-old 
hospital employee, was struck by swinging 
doors. A chest radiograph, performed in con­
nection with the injury, revealed a solitary 
pulmonary nodule in the right upper lobe 
(Fig. 1 ).
She was admitted to the Wellesley Hospital 
April 2, 1963, for investigation and treatment 
of this “coin” lesion. Physical examination in­
cluding sigmoidoscopy and pelvic examination 
revealed no abnormality and the patient ap­
peared to be in good general health. Her hemo­
globin was 14.0 g. (96%) and the white cell 
count 9500/c.mm. The sedimentation rate was 
30 mm. in one hour and the urinalysis was nor­
mal. A gastrointestinal series and barium enema 
revealed no abnormality in the gastrointestinal 
tract. An intravenous pyelogram (Fig. 2 ) was 
reported as “normal”. Appraisal of this film at
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Fig. 1.—Radiograph (March 1963) demonstrating 
a solitary nodule in the right lung.
a later date, in retrospect, confirmed this im­
pression. Sputum examination by smear and 
culture for acid-fast bacilli and fungi was nega­
tive and guinea pig inoculation was also 
negative. The tuberculin skin test was positive 
but the histoplasmosis skin test was negative. 
It was concluded that the lesion was probably 
a tuberculoma; thoractomy was recommended 
and treatment with isonicotinic acid hydrazide
Fig. 2.—Intravenous pyelogram (April 1963) dem­
onstrating the normal calyceal pattern of the left 
kidnev.
and para-amino-salicylic acid was begun on 
April 16, 1963.
On April 24, 1963, a right upper lobectomy 
was performed. Sections of the lesion in the 
right upper lobe revealed a cavity, the lining 
of which was composed of a poorly differenti­
ated squamous cell carcinoma (Fig. 3 ) .  The 
tumour consisted of sheets of cells with moder­
ate to marked nuclear pleomorphism and mod­
erate numbers of atypical mitotic figures (Fig. 
4 ) . The pathologist concluded, “This is a 
squamous cell carcinoma which we feel should 
be considered metastatic until proven other­
wise. The possibility of an unusual primary 
peripheral lung carcinoma or a primary carci­
noma originating in a scar cannot be ruled out. 
No evidence of granulomatous inflammation 
was seen.”
The patient made an uneventful recovery 
and was discharged in 10 days. After a period 
of convalescence at home, she returned to her 
full duties. She was periodically seen for follow­
up in the chest clinic and remained well until 
April 1964 when she first noticed gross, inter­
mittent, painless hematuria. She was readmit­
ted to hospital in July 1964 soon after she 
reported these symptoms to her physician. 
Physical examination showed a well-healed 
right thoracotomy incision but no other ab­
normality. Her hemoglobin was 13.5 g. (90%) 
and the white cell count 16,000/c.mm. The 
sedimentation rate was 85 mm. in one hour. 
A radiograph of the chest was normal. An 
intravenous pyelogram, performed on July 10, 
1964 (Fig. 5 ) , showed an expanding mass of 
the lower pole of the left kidney, suggesting a 
renal cell carcinoma. Specifically there was no 
filling defect of the renal calyceal or pelvic 
structures, but compression of these by an ex­
panding mass.
The pathologist reviewed the histological sec­
tions of the pulmonary lesion but could detect 
no resemblance to renal cell carcinoma. He re-
Fig. 3.—Specimen following right upper lobec­
tomy.
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Fig. 4.—Microscopic section of the squamous cell 
carcinoma of the right upper lobe (x 3C0).
affirmed that the pulmonary lesion was a squa­
mous cell carcinoma.
On July 21, 1964, the patient underwent a 
left radical nephrectomy through a thoraco­
abdominal approach. The kidney, perinephric 
fat, adrenal and periaortic lymph nodes were 
removed in one block. On pathological exam-
Fig. 5.—Intravenous pyelogram (July 1964) dem­
onstrating the expanding mass in the left kidney.
Fig. 6.—Microscopic section of the squamous cell 
carcinoma of the kidney (x 300).
ination this specimen showed a poorly differen­
tiated squamous cell carcinoma. In the exam­
iner’s opinion the tumour probably arose from 
the epithelium covering the medullary papillae. 
It had ulcerated into the calycecal septum and 
extended beyond the capsule into perinephric 
fat. The tumour did not appear to have in­
vaded veins, arteries or lymphatics. The adrenal 
gland was normal. Four local lymph nodes 
were negative for metastases. Sections of the 
tumour removed from upper lobe of the right 
lung in April 1963 were again reviewed and 
found to have a similar histological appearance 
to that seen in the left kidney (Fig. 6). It 
seems reasonable to assume that the kidney tu­
mour was primary, and the pulmonary tumour 
was a metastasis from that site.
The patient again made an uneventful re­
covery. However, in October 1964 she was seen 
in the outpatient department complaining of 
weakness of the left side of her body and ex­
treme depression. She was readmitted to hos­
pital and after investigation was found to have 
a deeply placed, right frontal cerebral lesion. 
In view of the location of th:s metastatic lesion 
and the previous history, the patient was given 
a course of radiotherapy. The patient subse­
quently died in a chronic disease hospital of 
metastatic carcinoma in December 1964.
D iscussio n
Grossly a squam ous cell carcinoma of the 
kidney is a solid tumour. These tumours 
frequently occur in kidneys that are the site 
of previous disease such as stone, hydro­
nephrosis, or pyonephrosis.2 Transitional 
cell tumours of the renal pelvis spread into 
the kidney proper by direct extension and 
also appear in the lower urinary tract either 
concomitantly or subsequently in about
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70% of cases.'* However, the latter type of 
spread is not a striking feature with squam­
ous cell carcinoma. In this type, direct ex­
tension through the renal capsule and 
lymphatic spread are common, but hemato­
genous spread is less common than with 
renal cell carcinoma. Invasion of the renal 
vein is rarely seen. Metastases to the lungs 
are correspondingly less common and are 
only recognized in about 30% of cases at 
postmortem.1 The prognosis in the presence 
of solid tumours, transitional or squamous, 
that have invaded the kidney substance, is 
invariably bad and the patient is usually 
dead within a year or two.
Renal cell carcinoma are associated with 
a high incidence of pulmonary metastases. 
Many of these metastases are solitary, and 
lend themselves to resection with subse­
quent cure, if the primary lesion has been 
controlled. The most common primary sites 
of carcinomas that later give rise to solitary 
metastases are the colon, rectum and kid­
ney. Solitary lung metastases are more com­
monly encountered in association with car­
cinoma than sarcoma.
The value of deliberate resection of the 
pulmonary metastasis, when the primary 
tumour has been identified, in hope of ar­
resting the tumour progression or of obtain­
ing palliation is now clearly established. 
Mayo Clinic experience in this field was 
originally reported by Seiler, Clagett and 
McDonald4 in 1950 with further reports in 
19555 and 1961.® In general before this pro­
cedure is undertaken the primary tumour 
should have been completely excised with 
no evidence of local recurrence and there 
should be no demonstrable evidence of me­
tastases to other organs; in most instances 
only the resection of a solitary metastases is 
considered.
In other instances, the secondary deposit 
has been resected before the primary tu­
mour was recognized and sometimes detec- 
tion of the primary was not possible except 
at autopsy. Renal cell carcinomas are com­
monly responsible for solitary pulmonary 
secondaries when the primary lesion is oc­
cult. Testicular tumours may also behave in 
this manner.
A solitary pulmonary metastasis is a diag­
nostic problem when the primary lesion is 
occult. In patients over 40 years of age,
about 50% of solitary pulmonary nodules 
are malignant7 and metastatic lesions make 
up a significant proportion of these. Gen­
erally the correlation between the clinical 
picture and the histology of any particular 
“coin” lesion is tenuous and diagnostic tests 
are rarely helpful in establishing a precise 
diagnosis. Prompt surgical excision is there­
fore logical in that it establishes the diag­
nosis and, in many cases, consitutes defini­
tive treatment.
In the present case the solitary pulmon­
ary metastasis was resected as a “coin” 
lesion of unknown cause. An unusual aspect 
was the initial presentation of a squamous 
cell carcinoma, simulating a renal cell carci­
noma. The pulmonary metastasis preceded 
the appearance of the primary lesion by 
more than one year.
Summary
A squamous cell carcinoma of the renal 
pelvis is described which mimicked the 
behaviour of a renal cell carcinoma by pre­
senting as a solitary pulmonary metastasis. 
An intravenous pyelogram at this time was 
normal. One year later the patient first com­
plained of urinary symptoms and was dis­
covered to have a renal tumour which 
proved to be a squamous cell carcinoma. 
Some aspects of renal tumours and solitary 
pulmonary metastases are discussed.
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Resume
Un cancer a cellules squameuses du pelvis renal qui se comportait comme un cancer renal, se pre- sentait sous forme d’une metastase pulmonaire solitaire. A ce moment, un pyelogramme intra-
veineux etait normal. Un an plus tard, le malade commenga a se plaindre de symptomes urinaires qui se revelerent etret causes par un cancer a cellules squameuses. L’auteur expose certains as­pects des tumeurs renales et des metastases pul- monaires solitaires.
INTRATHORACIC PHEOCHROMOCYTOMA4
A. R. DOWNS, M.D., F.R.C.S.[C] and C. B. SCHOEMPERLEN, M.D., F.A.C.P.,
Winnipeg, Man.
Pheochromocytoma is one of the few 
remediable causes of hypertension. In 
approximately 8000 hypertensive subjects 
undergoing pharmacologic investigation, 
Kvale et al.x found that 0.6% had pheo­
chromocytoma.
Chromaffin tumours may arise either 
from the adrenal medulla or from chrom­
affin tissue located elsewhere in the body. 
This extra-adrenal chromaffin tissue may be 
located in the paraganglia which lie within 
or alongside the capsules of the ganglia of 
the autonomic nervous system, in a strip of 
chromophil tissue ventral to the abdominal 
aorta, or in the organs of Zukerkandl on 
either side of the aorta near the origin of 
the inferior mesenteric artery. In the 207 
cases that Graham2 collected from the lit­
erature, about 10% were extra-adrenal, the 
majority of these being retroperitoneal. 
That intrathoracic pheochromocytoma is a 
rare lesion is confirmed by the observation 
that only 13s 13 have been previously re­
ported.
Case Report
A 35-year-old white housewife first com­plained of tiredness, headaches, nervousness, heat intolerance and palpitation in 1959. Her blood pressure then was 165/110 mm. Hg. 
A protein-bound iodine (PBI) done at that time was 5.4 pg. %. Her blood count and sedi­mentation rate were normal. A chest radio­graph suggested that the right lung root was “heavy”. She was treated with antihypertensive drugs and was not seen again by her doctor until October 1961, at which time her blood pressure was 160/100 mm. Hg. The chest
“From the Departments of Medicine and Surgery, University of Manitoba, Winnipeg General Hos­pital, and Manitoba Clinic, Winnipeg.
film was unchanged. An intravenous pyelo- gram was normal. She was seen again in 
March 1962, complaining of pain in the right side of her chest and around the tip of the right scapula. The pain was accompanied by sweating, palpitation, anxiety and a flushed feeling in her face. These attacks usually began 
about 5 a.m. and lasted for two to six hours. They recurred at two- to three-month intervals. Her blood pressure was 135/100 mm. Hg. The chest radiograph (Fig. 1) demonstrated a well-defined oval mass in the right paraverte­bral gutter in the seventh interspace. At this 
time she was referred to one of us for further investigation of the chest lesion. On March 28, 1962, she was admitted to the Winnipeg Gen­eral Hospital. Physical examination revealed a young, healthy-looking, white woman in no 
distress. There was tenderness over the right scapula and the right kidney was palpable. Under a general anesthetic, bronchoscopy and right scalene-node biopsy were performed. The bronchoscopy was negative. When she awoke from the anesthetic she complained of headache, palpitation, and right chest pain. 
She was perspiring profusely. Her blood pres­sure rose to 230/140 mm. Hg and her pulse rate was 124/min. A pheochromocytoma was suspected, and 5 mg. of phentolamine (Regi- 
tine) was injected intravenously. The systolic blood pressure dropped 65 mm. Hg and the diastolic dropped 30 mm. Hg; this change was interpreted as indicating the presence of a pheochromocytoma.
The laboratory findings were as follows: the hemoglobin was 15.2% and the white blood count and the differential were normal. The VDRL test for syphilis was negative. The 
serum sodium, potassium, chlorides and carbon 
dioxide content were normal. The blood urea 
nitrogen was 9 mg. %; the fasting blood sugar 
was 86 mg. % and 103 mg. %■ the glucose 
tolerance test was normal; the serum choles­
terol was 252 mg. %. On two separate occa-
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Fig. la  Fig. lb
Figs, la  and b.—Posteroanterior (a) and right oblique (b) films of the chest. Note rounded mass 
in seventh right paravertebral gutter.
sions her basal metabolic rate was +89% and 
+46%. The radioactive iodine uptake was 21%. 
The urine VMA (3 methoxy, 4 hydroxy- 
mandelic acid) was 22 m g./24 hr. and 14.1 
m g./24 hr. The urine catecholamines were 
311.1 pg ./24  hr. and 436.8 pg./24 hr., col­
lected on successive days. The intravenous py- 
elogram demonstrated a low right kidney, but 
was otherwise negative. The presacral C 0 2 
insufflation outlined both adrenal glands, which 
appeared normal. The electrocardiogram was 
consistent with mild left ventricular hyper­
trophy.
While in hospital she had seven attacks of 
profuse sweating, anxiety, nausea, palpitation 
and chest pain with a marked elevation of 
blood pressure. Each attack began about 11:00 
p.m. and lasted for three or four hours. On 
April 10, 1962, phenoxybenzamine (Dibenzy- 
line) 1 m g./kg. was administered intraven­
ously to the patient to prevent any critical 
changes in the blood pressure and the follow­
ing morning, under general anesthesia, the 
chest was explored through the right fifth 
interspace. At the seventh interspace, in the 
paravertebral gutter, a tumour was found 
which measured 5 x 4  cm. The overlying 
pleura was very vascular. The tumour was 
grayish-blue in colour, circumscribed, but not 
encapsulated. The sympathetic trunk could be 
seen entering the tumour from above. Removal 
of the tumour was accompanied by consider­
able blood loss and the systolic blood pressure 
dropped to 70 mm. Hg. This was corrected by 
the administration of whole blood, and the 
patient’s condition remained satisfactory.
There was an excess of pre-vertebral and inter­
costal fat which appeared tabulated. Some of 
this tissue was removed for examination.
The postoperative course was uneventful 
and the patient was discharged, well, on the 
twelfth postoperative day with a blood pres­
sure of 140/80 mm. Hg. Urine catecholamines 
on the fourth, fifth and sixth postoperative 
days were 76.7 pg. 97.6 pg. and 65.4 
pg./24 hr., respectively. Three years after her 
operation the patient was well and had a blood 
pressure o f 130/70 mm. Hg.
Fig. 2 .—Photomicrograph of the pheochromo- 
cytoma (x 64).
182 CANADIAN JOURNAL OF SURGERY Vol. 9
n H r
j / r
dr-v c,
!• • fcsiat i, toLL*? A
,  * *  i r ,  l * « < -  f t # - *  X * j  .  w
CaL \\ TN -■ *  y..,T)A *% *_ ’Ay.,,
• .. ■ '
drnrt > ■ “ ■. «. ■ ,
’" liMrSsai
Fig. 3.—Photomicrograph of fetal fat adjacent to 
pheochromocytoma (x 16).
On pathological examination, the tumour 
was friable, tan-coloured and homogenous, 
measuring 5 x 4 x 3  cm. It had the histological 
features of a pheochromocytoma (Fig. 2). The 
tumour contained 6.2 mg. of catecholamines 
per gram of tissue with 0.6 mg. of adrenaline 
per gram. The surrounding fat (Fig. 3) had 
the histological appearance of fetal or hiber­
nating fat. On review of the sections of the 
pre-scalene fat-pad biopsy (Fig. 4 ), a similar 
microscopical appearance was present.
D isc u ssio n
This patient presented the classical clini­
cal picture of a pheochromocytoma charac­
terized by episodes of sweating, palpitation, 
anxiety, nausea, coldness of the extremities 
and paroxysmal hypertension. In addition, 
there was evidence of hypermetabolism. 
Although headache is a common symptom 
of this tumour, it was not a prominent fea­
ture in this patient.
In the previously reported intrathoracic 
pheochromocytomas,3 13 eight were re­
moved surgically and four at autopsy. The 
details of the last case10 were not described. 
Of those removed surgically, the diagnosis 
was probably suspected preoperatively in 
only three.5,8i 11
The importance of the correct preopera­
tive diagnosis or at least a suspicion of this 
diagnosis cannot be overemphasized. It is 
essential to have the necessary pharmaco­
logic agents readily available for control of 
the hypertensive and hypotensive crises 
which may occur during and following the 
removal of the tumour.
The association of brown or hibernating 
fat (fetal, embryonal) with a pheochromo­
cytoma arising in the adrenal area has been 
well documented.2’ 14,15 Sherwin14 has sug­
gested that the histological diagnosis of
Fig. 4a Fig. 4b
Figs. 4a and b.—Photomicrograph of fat removed at pre-scalene node biopsy (a — x 16, b — x 64).
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pheochromocytoma, in the absence of such 
surrounding fat, should be made with some 
reservation. Melicow15 demonstrated hiber­
nating fat in the pericapsular region of 16 
out of 18 patients with chromaffin tumours. 
In the present patient, brown fat extended 
down the pre-vertebral space and along the 
intercostal nerve in the same space as that 
in which the tumour was found. Similar fat 
was present in the right scalene fat-pad bi­
opsy. A recent review of the scalene-node 
biopsy material done at the Winnipeg Gen­
eral Hospital for a variety of thoracic 
lesions demonstrated only adult fat.
The predominance of noradrenaline in 
the tumour supports Goodall and Stones'1’ 
observation that extra-adrenal pheochro- 
mocytomata secrete noradrenaline pre­
dominately.
Su m m a r y
An intrathoracic pheochromocytoma has 
been described, the identity of which was 
confirmed by fluorometric assay. The litera­
ture of such tumours is briefly reviewed.
The association of fetal fat with pheo­
chromocytoma is discussed and its presence 
at a site remote from the tumour has been 
demonstrated.
We would like to thank Drs. Mark Nickerson 
and Morley Sutter of the Department of Pharma­
cology, University of Manitoba for their assistance 
in the management of this patient.
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R e s u m e
Pres de 10% des cas de pheochromocytome sont 
extrasurrenaliens. La cavite thoracic]ue est un des 
rares sieges possibles: on n’a signale que 13 cas 
semblables dans le passe. On en rapporte ici un 
nouveau cas. II s’agit d’une menagere de 35 
ans qui presentait de l’hypertension et des crises 
paroxystiques caracteristiques de pheochromocy­
tome. La lesion etait visible sur une radiographic 
thoraciques simple. Le diagnostic precis a ete 
etabli par les examens de laboratoire specifiques. 
L ’excision chirurgicale a parfaitement reussi, apres 
administration pre-operatoire de phenoxybenza- 
rnine. Une quantite considerable de graisse fetale 
a ete decouverte dans la region prevertebrale et 
existait egalement dans le specimen preleve par 
biopsie avant l’excision de la tuvneur dans le pani- 
cule adipeux du scalene. L ’auteur etudie 1 associa­
tion de graisse fetale et de pheochromocytome.
Addendum
Since the preparation of this paper, four addi­
tional cases have been reported. This brings the 
total to 18 rather than 14, as herein reported.
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E X P E R I M E N T A L  S U R G E R  Y
ROLE OF THE B-COMPLEX VITAMINS ON INTESTINAL 
ACTIVITY IN DOGS*
M ANUEL KOPIDAKIS, M.D., and ERIC J. LAZARO, M.D., F.A.C.S., F.R.C.S.fC],
Jersey City, N.J., U.S.A.
T h e  efficacy of pantothenic acid in the 
management of paralytic ileus has been 
substantiated by several recent clinical re­
ports.1'"' Despite a few communications 
which do not support the beneficial effect 
of this agent,1’ 11 its use both prophylacti- 
cally and therapeutically in paralytic ileus 
is gaining increasing acceptance. Difficulty 
in assessing more precisely the value of 
this drug has been due to reliance on pure­
ly clinical criteria to demonstrate its ad­
vantageous effects. These criteria have, of 
necessity, included the return of normal 
intestinal sounds, absence or subsidence of 
abdominal distension, more rapid surgical 
convalescence and radiographic demonstra­
tion of decreased intestinal transit time.
While pantothenic acid may be beneficial 
in promoting normal intestinal activity, 
other B-complex vitamins probably play 
some role in this regard. Information re­
garding the comparative effects of various 
B-complex vitamins on the types of activity 
in the small and large intestine is however 
lacking. The purpose of the present study 
was to determine the effects of certain B- 
complex vitamins on the activity of the 
small and large intestine in Thiry-Vella in­
testinal loops in dogs and to correlate the 
findings obtained with relevant physiologic- 
events.
The Thiry-Vella fistula is a recognized 
experimental model for the study of gastro­
intestinal physiology. It has some shortcom­
ings, mainly related to the fact that it is 
discontinuous with the rest of the gastro­
intestinal tract. However, because it con­
tains an intact neurovascular bundle and 
responds well to experimental stimuli it 
seems logical to accept the data derived 
from its employment. In our experience the 
defunctionalized loop behaves normally 
provided that one takes the necessary pre-
° From the Department of Surgery, New Tersey 
College of Medicine and Dentistry, Jersey City 
New Jersey, U.S.A.
caution to prevent closure of the cutaneous 
ends of the loop. A previous study that we 
carried out in regard to iron absorption re­
vealed that the mucosal integrity remained 
intact despite this period of inactivity.
The preparation of Thiry-Vella fistulas 
demands most scruplous surgical care, and 
we use it as a means of training surgical 
residents in the fundamentals of aseptic 
operative surgery. We have had no problem 
with wound infection in the animals em­
ployed in the present study.
M a te r ia l s  a n d  M ethods
Thiry-Vella fistulas of either the jejunum 
or sigmoid colon were created in male dogs 
and intestinal continuity re-established by 
end-to-end anastomoses. The age of the 
animals was determined from their dental 
status.14 In two dogs approximately three 
years of age, 24 cm. of jejunum was utilized 
as the isolated segment. In two other ani­
mals, one two years and the other over 
eight years of age, 24 cm. of sigmoid colon 
was similarly treated. The fistulous open­
ings were placed at convenient sites in the 
abdominal wall taking care to avoid kink­
ing of the loop or embarrassment of its 
blood supply. Approximately six weeks fol­
lowing surgery, when the animals had sta­
bilized and no evidence of infection was 
present, the studies on intestinal activity 
were performed. These studies were carried 
out under identical conditions throughout. 
All extraneous environmental influences 
were minimized, the experiments were con­
ducted in a fasting state and the procedure 
rehearsed on several occasions without 
drugs till the animals were sufficiently 
trained to undergo the tests satisfactorily.
The experimental system for studying in­
testinal activity consisted of two No. 18 
Foley catheters with 5 ml. balloons; the tip 
of one of these catheters was introduced 
into either end of the fistulous loop till it lay
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Fig. 1.—Dog with Thiry-Vella fistula connected to recording system.
just beneath the level of the abdominal 
wall. Both balloons were inflated with 3 
ml. of water to produce water-tight condi­
tions at each end of the loop. The entire 
system was filled with water through one 
of the catheters and each catheter was con­
nected via a strain gauge to an Electronics 
For Medicine multichannel pressure record­
er (Fig. 1). All tracings were recorded at 
a paper speed of 2.5 mm./sec. and the in­
strument calibrated to record pressures 
from 0 to 40 mm. Hg.
Base-line tracings were recorded each 
time a drug was tested. Each drug, diluted 
in 5 ml. normal saline, was administered 
intravenously and changes observed on the 
oscilloscope. Tracings were recorded 15 
minutes after the administration of the drug. 
Every experiment was repeated three times 
on three different days under identical con­
ditions. The dosages on a per-pound-body- 
weight basis were: thiamine hydrochlor­
ide,® 4 mg.; pyridoxine,f 4 mg.; nicotina­
mide, J  2 mg.; and pantothenyl alcohol,§ 
10 mg. A mixture of all four drugs, using 
the same dosages as were employed when
they were tested individually, comprised the 
vitamin B-eomplex under investigation. The 
tracings obtained were analyzed for 
changes in the amplitude and frequency of 
the pressure waves in both the proximal 
and distal portions of the loop after the 
administration of each agent. The drugs 
were tested in a random fashion to avoid 
cumulative effects. The effect of B-complex 
on the jejunum, and thiamine on the colon 
of the older animal were not determined 
due to technical difficulties that arose to­
wards the end of the study.
R esu lts
Representative tracings demonstrating 
the effects of each of the drugs studied in 
the jejunal loops and in the colonic loops of 
the younger and older dogs are shown in 
Figs. 2, 3 and 4 respectively. The physio-
*Thiamine Hydrochloride (Parenteral); U.S. Vita­
min and Pharmaceutical Corp., N.Y. 
i'Hexa-Betalin; E li Lilly and Company, N.Y. 
^Nicotinamide; Eli Lilly and Company, N.Y. 
$Cozyme; Travenol Laboratories, Inc., Morton 
Grove, Illinois.
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Fig' 2.—Pre- and post-injection motility and pressure tracings from jejunum: A—thiamine, B— 
pyridoxine, C—nicotinamide, D —pantothenic acid, p—proximal end of fistula and d—distal end of fistula.
It is also noteworthy that the effects on the 
older dog were markedly less pronounced 
than that on the younger animal. When in­
terpreting these results from the physiolog­
ical point of view, they should be consid­
ered in the light of the changes that take 
place in intestinal activity under normal di­
gestive conditions, and also should be cor­
related with the gastrointestinal disturb­
ances known to be characteristically 
manifested in different hypovitaminotic 
states.
TABLE I.— S um m ary  o f  E ffects  of B -C o m p l e x  V it a m in s  on Jejunum  an d  C olon  o f  D ogs
Drug Jejunum Colon (young dog) Colon (old dog)
Thiamine
hydrochloride
Activity increased moderately 
Non propulsive
Activity increased markedly 
Propulsive
Not studied
Pyridoxine Activity increased moderately 
Retropulsive— slight,
Activity increased moderately 
Propulsive— marked
No appreciable effect
Nicotinamide No appreciable effect No appreciable effect No appreciable effect
Pantothenic
acid
Activity increased moderately 
Non propulsive
Activity increased moderately 
Propulsive—slight
Activity increased 
slightly
Non propulsive
B-complex Not studied Activity increased slightly 
Propulsive
Activity increased 
slightly
Non propulsive
logic data on changes in activity patterns 
and the resultant propulsive or retropulsive 
effects are summarized in Table I. Both 
activity, and propulsive or retropulsive po­
tential were arbitrarily classified as mild, 
moderate or marked.
D iscussion
The results of this study indicate that all 
the agents investigated influence small and 
large intestinal activity to a variable degree.
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Terminology of Intestinal Activity
The terminology customarily employed 
to describe the different aspects of excita­tion, contraction, inhibition and relaxation of the smooth muscle of the gastrointestinal 
tract is most ambiguous. The terms denot­ing peristalsis, motility, spasm, or any other types of contraction or relaxation pheno­
mena do not take into consideration pres­
sure relationships, the propulsion of in­testinal contents or other digestive events. 13 
It is likewise difficult to translate a single 
measurement in a specific area into a resul­tant effect on total intestinal function. 
From a strict physiological point of view, gastrointestinal motility is related to the 
digestive phase during which a measure­ment is made. However, in its broadest 
sense, the small intestine concerns itself 
largely with attempts to keep the intestinal
contents in localized segments for appro­
priate periods of time and to phasically en­courage distal propulsion. 16 Furthermore, the creation of partitions in segmented 
areas assists absorption by eliciting en­hanced pressure mechanisms. 16 The large intestine on the contraiy markedly delays 
propulsion until the need for this arises. 16 
These basic characteristics of the small and 
large intestine are responsible for the tran­sit time of gastrointestinal contents and 
allow for the conventionally spaced oral 
dietary intake and colonic evacuation.
M ethods o f  Study
The relative merits of the different 
methods of studying intestinal activity in 
vivo have been summarized in recent re­
views. 17' 10 No single technique provides necessary information on all the parameters
Fig. 3.—Pre- and post-injection motility and pressure tracings from colon of young dog: A— thiamine, B—pyridoxine, C—nicotinamide, D—pantothenic: acid, E—B complex, p—proximal end of fistula and cl—distal end of fistula.
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that may be investigated. Furthermore, 
each particular method has to take into 
consideration the clinical or experimental 
situation under study. Employment of bal­
loons as in this investigation has, as a 
major drawback, an inherent stimulatory 
effect that is essentially abnormal. Despite 
this objection, the use of balloons is still 
being defended.18 They are simple to use 
and are relatively inexpensive. Selection of 
the right size of balloon and avoidance of 
excessive hydrostatic pressure minimize 
any abnormal effect on the gut.18 In this 
study we proposed to demonstrate the 
comparative effects of several drugs and to 
determine the propulsive, retropulsive or 
segmenting characteristics of particular in­
testinal waves. As recorded in the graphs 
(Figs. 2-4), the timing of the impulses in 
either the proximal or distal part of the 
Thiry-Vella loops and the magnitude of the 
pressure waves are the more important 
data on which conclusions were based. It 
is therefore on this basis that our data 
should be judged. From the difference in 
the pressures recorded from both ends of
a loop, the direction and rate of trans­
mission of intestinal contents can be esti­
mated, as increases in intestinal pressure 
cause increased deflection of the recording 
instrument.
Pressure W aves
According to a commonly accepted 
classification, certain main types of pres­
sure waves are recorded in the intestinal 
tract of the dog.18 In the small intestine, 
Type I waves are simple waves with ampli­
tudes that cause pressures of 5 to 15 cm. 
of water and last for 2.5 to 7.5 seconds. 
These waves are identical to those which 
produce segmental contractions having a 
non-propulsive action in the bowel. Type 
III waves are more complex, last up to five 
minutes and exert pressures of 8 to 35 cm. 
of water. They are propulsive peristaltic- 
waves in contrast to Type I waves which 
are chiefly responsible for intestinal tone. 
In the colon, on the contrary, large tonic, 
small tonic and short rapid waves are 
described and are refered to as Types I, II 
and III waves respectively. Colonic con-
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tractions mostly travel anal-wards and are 
observed with greater uniformity in the 
more proximal part of the large bowel.19’ 20 
In this study we chose to consider the 
peaks of the largest waves and their fre­
quency rather than attempt to discriminate 
between the smaller, often superimposed, 
finer contraction components. This ap­
proach brings into clearer focus the resul­
tant effect.
Effects of Thiamine Hydrochloride
Thiamine hydrochloride is an important 
vitamin which has therapeutic effects 
chiefly on the cardiovascular and nervous 
systems.16 Symptoms referable to the 
gastrointestinal tract in severe cases of 
thiamine deficiency are intestinal atony, 
constipation and abdominal distension.16 
The action of thiamine in the body in­
volves promotion of decarboxylation of 
alpha-keto-acids and pyruvic acid.21 Thia­
mine requirement is related to the meta­
bolic rate and is greatest when carbo­
hydrate is employed as a source of 
energy.21 This is of practical importance in 
patients who are being maintained on 
parenteral alimentation and receive all 
their calories as dextrose, for example in 
the postoperative period. Furthermore, the 
inability of the body to store thiamine for 
long periods22 aggravates the potential 
hypovitaminosis postoperatively.
The effects of thiamine on the activity 
of the small and large intestine as noted in 
this present study are a promotion of 
jejunal activity in a segmenting fashion and 
increased colonic activity, which has a 
propulsive element in it. Such an effect 
appears physiologically valuable. In con­
trast to the results reported here, a previ­
ous investigator indicated that thiamine 
had no effect on jejunal tone and motility 
in non-anesthetised dogs with Thiry-Vella 
fistulas.22 It is possible that an older animal 
had been employed or some extraneous 
factor inhibited jejunal activity in that 
experiment.
Effects of Pyridoxine
The noteworthy clinical features of 
pyridoxine metabolism are its effects on 
the nervous system, its beneficial effects in
the management of radiation sickness, and 
its capacity to ameliorate the nausea and 
vomiting of pregnancy.23 Although there is 
much evidence that Vitamin B6 is essential 
for man, the full clinical nature of the 
deficiency of this vitamin has not been de­
termined for different ages or different con­
ditions of stress.34 Its usage is therefore 
somewhat empirical. Substantially in­
creased requirements are noted with ad­
vancing age, pregnancy and increased pro­
tein intake.24 The vitamin acts pre­
dominantly as a prosthetic group in 
enzyme reactions and is of fundamental 
importance in the metabolism of amino 
acids.23 It is also concerned with the meta­
bolism of tryptophane and hence the ex­
cretion of xanthurenic acid, a breakdown 
product of tryptophane metabolism that 
serves as a measure of pyridoxine levels.26
In this investigation the effect of 
pyridoxine on the jejunum was an enhance­
ment of the activity of the proximal and 
distal parts of the isolated loop. However, 
a slightly greater pressure was noted 
distally. This might represent a tendency to 
induce retroperistalsis or else promote 
longer periods during which intestinal con­
tents are exposed to a particular segment. 
In the colon, marked colonic activity is 
noted with a greater tendency for the drug 
to evoke normal propulsive effects.
Effects of Nicotinic Acid
Chemically, nicotinic acid is 3-carboxylic 
acid and, although it is related to nicotine, 
it does not possess any of its pharmacologic 
properties.16 It functions in the body as the 
amide. The only prominent pharmaco­
dynamic action of nicotinic acid is its direct 
effect on the blood vessels resulting in 
vasodilatation.18 This vascular effect is not 
shared by the amide.16 Nicotinamide is the 
integral part of certain co-enzymes that 
function in slower oxidation reduction 
systems.18 Deficiency of the vitamin results 
in a decreased cozymase content of liver 
and muscle.27 Clinically in the deficiency 
state, gastric hypo-acidity, stomatitis and 
enteritis occur.27 It is closely related to 
tryptophane, the metabolic implications of 
which are variable in different animal 
species.28 In this study, inhibitory effects 
were noted to occur in both the small and
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large intestine following the administration 
of nicotinamide. This observation lends 
some support to the fact that deficiency of 
the vitamin results in hyperperistalsis.28 
The divergent effects of nicotinamide and 
pyridoxine are of interest particularly be­
cause the former is derived from trypto­
phane and the latter results in the break­
down of this amino acid.28 For this reason 
these two vitamins may have opposing 
effects on the intestine.
Effects of Pantothenic Acid
Pantothenic acid is a complex organic 
compound. It is essentially non-toxic and 
apparently possesses no outstanding phar­
macologic actions.18’ 27 It is an integral part 
of co-enzyme A and thus helps activate the 
carboxyl and methyl carbons of ace­
tate.16’ 27 It functions in a wide variety of 
catalyzed chemical reactions of 2-carbon 
intermediates. Deficiency of pantothenic 
acid results in retardation of growth, failure 
in reproduction, dennatitis, organic and 
functional changes in the central nervous 
system, intestinal disturbances, abnormali­
ties of adrenocortical function and depig­
mentation of hair.18-27 The classical work 
of Bean, Hodges and Damn29 established 
that the induction of pantothenic acid defi­
ciency in humans resulted in marked 
neuromotor disorders and complaints refer­
able to the alimentary canal. The main 
gastrointestinal changes in pantothenic- 
acid deficiency consist of epigastric dis­
tress, anorexia, nausea, vomiting and con­
stipation.29, 30 The scientific basis for sub­
sequent clinical investigation of panto- 
thenyl alcohol in preventing and treating 
intestinal atony and ileus was furnished by 
Lipmann et a l 31 in 1950. They showed 
that pantothenic acid forms part of co­
enzyme A and is necessary for the acetyla­
tion of choline to form acetylcholine which 
is the neurohumoral agent required for 
both motor and secretory intestinal func­
tion. It is conceivable that in older animals 
several factors may contribute towards the 
lack of sensitivity of the colon to extrane­
ous influences. Among these are an im­
paired blood supply and degenerative con­
ditions of the colonic wall. Under these 
circumstances larger amounts of drugs may 
be required to promote peristaltic activity.
In translating these observations into 
practical terms certain features require 
analysis. The implications of numerous 
pathophysiologic and pharmacologic in­
fluences on intestinal activity have been re­
ported in the past.25- 38‘40 The relationship 
of these factors to the surgical patient, par­
ticularly following abdominal surgery, are 
of great significance. The additive effects of 
surgical trauma,41,43 anoxic and hyper- 
capneic changes,44 altered acid - base 
balance,48,46 emotional upsets46 and re­
actions to therapeutic measures38,39 have a 
serious impact on intestinal function. In 
addition, depletion of vitamin stores may 
be potentiated by the demands of some 
pathogenic bacteria.27 For all these reasons 
the administration of pantothenic acid, 
thiamine and pyridoxine to the patient 
prone to the development of paralytic ileus 
is scientifically sound. The fact that nico­
tinamide may inhibit intestinal activity 
should be considered when multivitamin 
preparations are administered to the post­
operative patient. In this case the inhibi­
tory role of nicotinamide may cause pro­
longation of the hypoperistalsis. In addi­
tion, the older patient may perhaps require 
larger amounts of these vitamins to pro­
mote intestinal activity. Still another appli­
cation of these findings may be the use 
of these drugs in psychotic patients, in 
whom improper diet may lead to a greater 
demand for those vitamins upon which pro­
pulsive intestinal activity depends. Atten­
tion to this need may prevent the develop­
ment of megacolon in the psychotic patient 
when this is related to abnormal colonic 
activity.12 Thus more information on the 
effect of the B vitamins in various normal 
and abnormal intestinal states is needed to 
further improve current therapy.
Summary and Conclusions
The influence of thiamine, pantothenic 
acid, nicotinamide and pyridoxine and a 
combination of these on intestinal activity 
was studied by employing small and large 
intestinal Thiry-Vella fistulas in dogs. The 
results of this investigation indicate that all 
these vitamins play a significant role in 
modifying intestinal activity. The role of 
the B-complex vitamins in the postopera­
tive patient are discussed.
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R e s u m e
Si 1 on utilise largement l’acide pantothenique pour favoriser le peristaltisme dans l’ileus para- lytique, on connait mal l’activite des autres ele­ments des vitamines du complexe B. On a deter- mine les effets de ces facteurs vitaminiques sur 1 activite intestinale chez le chien, au moyen de fistules de Thiry-Vella sur des anses de jejunum et de colon. On a evalue 1’activite en mesurant les changements de pression au niveau des portions distale et proximate des anses isolees chez l’animal a jeun. Le chlorhydrate de thiamine, la pyridoxine et l’acide pantothenique ont augmente con- siderablement l’activite du jejunum et du colon. Aux memes posologies que c-elles utilisees chez les jeunes chiens, les effets de ces medicaments sur le colon des animaux iiges ont ete negligeables. La niacinamide a inhibe l’activite intestinale. Les applications de ces constatations sur des operes et des nialades souffrant d’ileus paralytique sont ex­poses en detail.
AUTOTRANSPLANTATION OF THE PANCREAS
ROBERT I. MITCHELL,* A. M. RAPPAPORT+ and J. K. DAVIDSON,! Toronto, Ont.
E n t h u sia sm  for organ homotransplantation generated by success with the kidney, has 
led to the speculation that transplantation of the pancreas may be the solution to the con­
trol of diabetes. In spite of some excellent 
immediate results with homotransplantation of the pancreas, there has been no long-term 
study of the function of this transplanted organ. To date the longest survival of a 
pancreatic graft, either autogenous or homo­
genous, has been 17 days. It seemed essen­
tial to undertake a study of the autotrans- 
planted pancreas as a basis for future pre­dictions and expectations.
M ateria ls  and  M ethods
Eight mongrel dogs weighing from 15 to 25 kg. were used to develop a technique 
for transplantation of part of the body and
* Department of Surgery, University of Toronto, and the Wellesley Hospital.
tDepartment of Physiology, University of Toronto, Toronto.
Paper submitted October 24, 1965.
splenic tail of the pancreas. Various types 
and situations of vascular anastomoses were tried.
Thereafter, 12 mongrel dogs weighing from 15 to 32 kg. were used. Under pento­
barbital (Nembutal) anesthesia, the femoral 
vessels of one leg were displayed and pre­
pared for subsequent vascular anastomoses. 
The abdomen was opened through a mid­
line incision and the graft of the body and 
splenic tail of the pancreas prepared. The spleen was first removed by ligating the 
splenic vessels just distal to the tail of the 
pancreas. The pancreatic branch of the 
splenic artery and accompanying tributary of the splenic vein were identified and care­
fully preserved. The junction of the splenic vein and the portal vein was displayed and 
a ligature passed about the splenic vein at this point, but not yet tied. The celiac axis was then exposed and the hepatic artery 
identified and preserved. The splenic and left gastric arteries were prepared to use as 
a stem for the arterial anastomosis. This re­quired division between ligatures of the left
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gastric artery, approximately one-half inch 
from its origin, and a ligature was then 
placed around the common stem close to the 
hepatic artery (Fig. 1). The mesenteric at­
tachments of the pancreas were divided so 
that the graft of the body and splenic tail 
of the pancreas was attached only by the 
splenic artery and vein, with their small 
branches supplying the pancreas. The pan­
creas was transected at the level of the 
portal vein.
The splenic-left gastric artery was in­
jected with heparin-saline solution and then 
ligated and divided. The splenic vein was 
ligated and divided and the graft was re­
moved from the abdomen with bulldog 
clamps occluding the vessels. The splenic 
vein was anastomosed end-to-side to the 
femoral vein using a 5-0 running silk stitch. 
An end-to-end anastomosis of the femoral 
artery to the common splenic-left gastric 
trunk, using a continuous suture of 5-0 silk, 
was then performed. The graft was placed 
in a subcutaneous pouch and fixed in posi­
tion by fine silk sutures, to prevent trac­
tion on the vessels. The usual anoxic period 
of the graft was 30 minutes. The skin of the 
leg was closed and a rubber drain placed 
down to the pancreas. The abdomen was 
closed in layers. Anticoagulants were not 
used postoperatively.
Two to eight weeks later, the residual 
pancreas was removed in toto, taking great 
care that no particle remained in the abdo­
men in these animals except in Dogs 4 and 
10; this was performed at the same time 
as the transplantation.
Group 1 (Table I) comprised eight dogs 
that were operated on using the tech­
nique described. Group 2 was made up of 
four dogs who had been submitted to pan-
BODYond SPLENIC 
TAIL of PANCREAS 
LEFT GASTRIC /
Fig. I .—Drawing of the arterial pedicle of the 
graft of the body and splenic tail of the pancreas.
creatic duct ligation four to six weeks pre­
viously and then operated on by the pro­
cedure described.
The dogs were fed with Purina dog chow 
ad lib and were not given any pancreatic 
extracts to replace the external pancreatic 
secretion.
Blood sugar was estimated by the Folin- 
Wu method before the residual pancreat­
ectomy on the fasting animal and, at other 
times, random samples were obtained.
The acid-alcoholic-treated serum insulin 
activity1 was determined by the four-point 
mouse-hemidiaphragm assay method, de­
scribed by Wardlaw and Moloney.2
R esu lts
In all, 12 dogs were operated on and 
seven of these had technically satisfactory 
transplants and subsequently were sub­
mitted to a total removal of the residual 
pancreas. Six dogs died of diabetes and 
one survived six months from the time of 
the transplantation. To prove that this one 
survivor depended entirely on the trans­
plant of the pancreas, this transplant was 
removed six months later and the dog de­
veloped diabetes within 24 hours and died 
subsequently.
The dog ( Number 1) that survived with 
the pancreatic autotransplant remained well 
and healthy during the six months. No at­
tempt was made to replace the exogenous 
pancreatic secretions and no investigation 
of fat balance was made. The dog’s weight 
declined from its original 31.0 kg. to 20.5 
kg. (its weight on the day that the trans­
plant was removed) and it was obvious 
that some nutritional disturbance was pres­
ent and may have influenced the animal’s 
glucose metabolism. Random blood sugars 
(Table I I )  performed on the animal were 
slightly elevated for the first week following 
pancreatectomy but then returned to nor­
mal levels. The urine remained free of sugar 
during this time.
Intravenous glucose tolerance tests (1 
g./kg. body weight) were performed on 
two occasions (Fig. 2 ), the first three and 
one-half weeks following transplantation 
(10 days after pancreatectomy) and the 
second more than five months later. The 
earlier test showed a slightly diabetic curve 
which had become more pronounced at the
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1ABLE L S u m m ary  o f  th e  A n im als  Su b m it t e d  to  T r a n sp la n ta tio n
Dog
No.
II eight 
(kg.)
Group 1: 
1 
2
31.0
24.3
3 17.7
4 20.0
5 22.6
6 28.7
7
8
31.7
24.9
Group 2: 
9 24.0
10 24.6
11 22.3
12 16.5
Time interval from 
transplantation to
l ransplani pancreatectomy Result
Satisfactory
Satisfactory
Satisfactory
Satisfactory
No attempt because pancreatic 
artery arose from superior 
mesenteric artery 
Satisfactory
Destroyed
Satisfactory
Celiac axis used as pedicle for
transplant
Satisfactory
Spleen left in situ, transplant 
otherwise satisfactory 
Destroyed
Two weeks 
Two weeks
Eight weeks
Immediately following 
transplantation 
Not done
Three weeks
Not done 
Four weeks
Not done
Immediately following 
transplantation 
Not done
Not done
Survived
Died 24 hours after pan­
createctomy
Died nine days after pan­
createctomy
Died three days after pan­
createctomy"
Dog discarded
Died five days after pan­
createctomy 
Dog discarded 
Died 30 days after pan­
createctomy
Died 24 hours after ligation 
of celiac axis
Died three days after pan­
createctomy
Died 24 hours after trans­
plantation 
Dog discarded
second test. Taken together with the insulin 
assay studies this finding points to a failure 
of function of the transplant as time passed. 
In certain respects, the animal resembled 
the prediabetic human, in that it had nor­
mal random blood sugars but a diabetic 
glucose tolerance curve.
The insulin activity of treated serum 
samples obtained during the first glucose 
tolerance test was somewhat lower than 
normal. There was a very marked reduc­
tion in insulin activity of samples obtained 
during the second glucose tolerance test 
(Fig. 3). This also indicates that deteriora­
tion in function of the pancreatic transplant 
had occurred. Further confirmation of this 
fact was obtained during a tolbutamide 
tolerance test (100 mg./kg. body weight 
intravenously) in which the treated serum
— R a n d o m  B lood S u g a r s— D og  1.
I o tal  R e m o v a l  o f  R e sid u a l  P a n c r e a s  
P e r f o r m e d  on  J u n e  23, 1964
June 23, 1964 (fasting)
24, 1964. . .
25, 1964...........
26, 1964. .
29, 1964.............
30, 1964...............
July 2, 1964.
7, 1964...........
17, 1964...............
November 10, 1964. . . 
December 8, 1964........
mg.%
77
122
141
142 
130 
138 
121
99
101
87
101
insulin activity levels were far below 
normal and were comparable to those ob­
served during the glucose tolerance test one 
week later (Fig. 3).
Finally an insulin assay of the transplant 
was carried out after its removal from the 
leg. It contained 2.31 units/g. compared to 
the average normal dog pancreas content 
of 4 units/g. extractable insulin.3
The final proof that this autotransplant 
was responsible for the well-being of the 
dog was provided six months after the 
original transplantation. The pancreatic 
graft, which weighed 15 g., was removed 
from the leg and was submitted for insulin 
assay and histological studies. The latter 
showed that the islets had been disorgan­
ized and although alpha and beta cells were 
demonstrated with the Gomori stain, the 
usual orderly appearance of the islets had 
been disrupted by fibrous tissue (Figs. 4 
and 5). After removal of the transplant 
from the leg, at which time the patency of 
the vessels was confirmed, the dog’s blood 
sugar rose to 198 mg. % in 24 hours and 
340 mg. % in 48 hours. It remained at this 
level for 14 days at which time the mori­
bund dog was sacrificed for humanitarian 
reasons. This abrupt rise in blood sugar 
levels immediately following the removal 
of the graft, after a period of six months
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Fig. 2.—Intravenous glucose tolerance test on Dog 1, compared to control animal.
when random blood sugars were normal, 
was proof that no intra-abdominal particle 
of pancreas was responsible for the dog’s 
survival.The five unsatisfactory transplants are of 
some interest. In one, the main arterial 
branch supplying the pancreas arose from the superior mesenteric artery. This anom­
aly had also been encountered in one of the eight dogs used to develop the tech­
nique. This arterial arrangement, which evidently is not uncommon, prevents one from establishing an arterial pedicle. In 
another animal because the pancreatic 
branch originated close to the celiac axis, the latter was ligated flush with the aorta 
and used as the arterial pedicle, ligating 
both the hepatic and left gastric branches. 
This was tried twice in the initial develop­
mental technique and in our hands was 
invariably fatal within 24 hours. In a third
6  r-
0  *  I Hi 2  2 *  3
TIME(ht)
Fig. 3.—The treated serum insulin activity of Dog 1. Stimulation of the secretion of insulin from the grafted pancreas by intravenous glucose on July 3 and December 1, and by intravenous tol­butamide on November 24, 1964.
Fig. 4.—Microscopic section of the pancreatic autotransplant from Dog 1, Gomori stain. The large cells in the lower right corner represent the dis­organized islets of Langerhans (x 300).
animal, the spleen was left in situ relying 
on the blood supply of this organ through 
the short gastric vessels; in this way we hoped that the increase in platelet count 
following splenectomy might be avoided 
and the incidence of vascular thrombosis thus reduced. This technique also proved to be fatal. In the remaining two animals, 
the dogs themselves destroyed the trans­
plant.
H isto r ic a l  R ev iew
Transplantation of the pancreas is not a 
recent development; the first successful at­
tempt was described by Gayet and Guil- laumie4 in 1927. These authors transplanted 
the pancreas from one dog into the neck of another using a vascular anastomosis, in 
which bronze cannulas were inserted into the lumen of the donor and recipient ves­
sels. Their technique was later used by 
Houssay, Lewis and Foglia5 and described
Fig. 5.—Microscopic section of the pancreatic autotransplant from Dog 1, Gomori stain. The dark granules identify the beta cells of the islets, demon­strated by the special stain (x 1000).
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in greater detail by Houssay11 in 1929. Such 
grafts could be kept in good condition from 
12 to 15 hours. Later, in 1936, Bottin7 used 
a similar preparation and reported that 
grafts survived for 82 to 96 hours before 
thrombosis occurred.
So important were the results of Houssay, 
Lewis and Foglia’s original work5 and the 
later review of this work8 that it is worth 
recalling some of the salient features. Hous­
say had pointed out that the blood sugar 
following pancreatectomy remained station­
ary for two to four hours then rose pro­
gressively for 24 to 48 hours to over 300 
mS- % J h then remained at this level until 
the animal died. He also found that a pan- 
creatieo-duodenal graft was capable of pre­
venting the hyperglycemia following pan­
createctomy and that it produced a fall in 
blood sugar in a dog with pancreatic dia­
betes. He pointed out that the glucose 
tolerance test curve had a slower return to 
normal following the injection of, glucose 
(1 g./kg. of body weight) than in normal 
controls. This slow return to normal was 
also observed in dogs with a denervated 
pancreas in situ and Houssay attributed the 
slow fall in the grafted animal to the effects 
of denervation.
Ivy and Farrell9 transplanted the 
uncinate process of the pancreas into the 
abdominal wall in stages. The graft de­
veloped a new blood supply from the rectus 
abdominis muscle. A somewhat similar 
preparation, using a vascular pedicle, has 
been described by Rappaport, Vranic and 
Wrenshall."’ This subcutaneous peduncu­
lated autotransplant has been used for the 
study of the secretion of insulin. However, 
because neither of these preparations util­
ize a blood-vessel anastomosis, they cannot 
be used for a comparative study for homo­
transplantation.
In 1959, Brooks and Gifford11 attempted 
to transfer Ivy’s autotransplant, healed into 
the abdominal wall, to the rectus abdominis 
muscles of other depancreatized dogs. One 
dog survived three months with high blood- 
sugar levels in the range of normal, but 
no pancreas was found at the site of the 
homotransplant at autopsy. These authors 
also attempted homotransplantation of the 
entire pancreas using a vascular anasto­
mosis. In some, the pancreatic ducts were
cannulated; in others, preoperative irradia­
tion was used to eliminate pancreatic secre­
tions. Twelve dogs were used and one sur­
vived 16 days. Failure was due to vascular 
thrombosis or hemorrhagic pancreatitis. 
Brooks and Gifford11 concluded that previ­
ous ligation of the pancreatic ducts would 
be a logical step.
In 1962, Dejode and Howard15’ undertook 
a pancreatico-duodenal homotransplant 
using a vascular anastomosis in the leg. The 
external secretion was studied in more de­
tail than the secretion of insulin. Of 21 
dogs, 12 survived longer than 48 hours, the 
longest surviving 12 days. Of another seven 
dogs subjected to total pancreatectomy 24 
hours before transplantation, five survived 
more than 24 hours and one for eight days. 
The common cause of failure was vascular 
thrombosis.
Reemtsma et a/.13 reported their experi­
ence in transplantation of the pancreas in 
1963. They transplanted only the body and 
splenic tail of the pancreas attached to the 
celiac axis and portal vein which, in turn, 
were anastomosed to the femoral artery and 
vein of the recipient. The recipient animals 
were depancreatized from three to five days 
before the transplantation. Of 34 depancre­
atized dogs that received a homotransplant, 
14 showed a decline in blood sugar levels, 
to normal within 24 hours which was main­
tained from one to 17 days. In 20 other 
depancreatized dogs, a pancreatic homo­
transplant was used in which the pancreatic 
duct had been ligated six weeks previously 
in order to eliminate the exocrine secretion. 
In 16 animals the blood sugar declined and 
normal values were noted up to 16 days. 
Autolysis of the graft and necrosis of the 
surrounding tissues were prominent in the 
first series, but infrequent in the animals 
where the duct-ligated pancreas was trans­
planted.
D iscu ssion
The difficulty of obtaining an autotrans­
plant of the body and splenic tail of the 
pancreas which will continue to function 
more than a few days was greater than 
anticipated. Pancreatitis and vascular 
thrombosis have been the common causes 
of failure. Previous ligation of the pancre­
atic ducts did not improve our results, al-
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though Reemtsma el al.13 reported signifi­
cant improvement. The vessels with which 
one is dealing are 2 to 4 mm. in diameter 
(the splenic artery, for example, is only 
one-half the size of the celiac axis). Liga­
tion of the celiac axis in an attempt to use 
this larger vessel as the arterial pedicle, 
was invariably followed by death of the 
dog within 24 hours.
The exocrine secretion of the pancreas 
has caused no great difficulty. In the suc­
cessful autotransplant of Dog 1, the secre­
tion gradually ceased after a period of 12 
days.
It is our intention to undertake further 
studies of successful autotransplants in 
other animals. No conclusions can be drawn 
from one successful dog, but the evidence 
of degeneration of the transplant in this 
particular animal as months passed is of 
interest. One may speculate on the effect 
denervation had on the transplant. Hous- 
say considered denervation of the pancreas 
to be an important factor in the delayed 
return of the plasma glucose values to the 
fasting level, during the glucose tolerance 
test. Also one may wonder what effect the 
change in topography of the organ had on 
the glucose tolerance curves. It is probable 
that the venous drainage of the pancreas 
into the liver, as the last tributary of the 
portal venous system, is of some impor­
tance.
In the future the technique of auto­
transplanting the pancreas may be im­
proved upon by the use of the stapling 
machine to anastomose small vessels, and 
by the administration of enzyme inhibitors. 
However, the real test of success will be 
whether this organ will continue to func­
tion without undergoing a progressive de­
terioration as a result of transplantation. 
The pedunculated autogenous pancreatic 
transplants10 start to deteriorate in five to 
six weeks and are completely fibrosed three 
to four months after transplantation, al­
though the walls of their vessels have not 
been severed or sutured and thus most of 
their nerve fibres are functioning.
C onclusion
The longest previously recorded survival 
of a dog after pancreatic transplant, either 
autogenous or homogenous, was 17 days.
An attempt was made to study the survival 
of dogs with an autogenous graft of part 
of the body and splenic tail of the pancreas.
Of 12 animals operated on, only one 
depancreatized dog survived for a long 
time. This animal survived for six months, 
but there was evidence of degeneration of 
the graft and of reduced insulin secretion. 
Further studies of the fate of autogenous 
transplants are necessary before any predic­
tions can be made concerning the use of 
homografts of the pancreas.
We wish to thank Dr. C. H. Best for his permis­
sion to undertake this work at the C. H. Best In­
stitute of Medical Research. We are indebted to 
Dr. T. C. Brown for his help with the histological 
sections. Our thanks are also due to Mr. H. Mac­
Donald for his expert technical help.
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Resume
Cet article decrit une technique pour l’auto- 
greffe du corps et de la queue du pancreas. Cette 
technique a ete mise au point sur huit chiens et, 
par la suite, 12 chiens ont ete operes, mais un seul 
des chiens depancreatises a survecu pendant une 
longue periode. Les epreuves de tolerance au glu­
cose et les valuations de I’activite insulinique du 
serum traite indiquaient que se produisait une dc- 
generescence fonctionnelle de la greffe, a mesure 
que les mois s’ecoulaient.
Apres six mois, la greffe a ete enlevee de la
patte: le chien devint tout de suite diabetique et 
finit par mourir; cette experience a constitue la 
preuve ultime que la survie de l’animal dependait 
de la greffe. L examen histologique a revele une 
disorganisation des ilots de Langerhans, malgre 
la presence des cellules alpha et beta. La plus 
longue periode de survie de la greffe avait ete de 
17 jours dans les autogreffes et les homeogreffes 
precedemment rapportees. II sera necessaire d’etu- 
dier plus avant le destin des autogreffes avant de 
pouvoir faire des predictions sur le recours aux 
homeogreffes du pancreas.
S U R GI CA L  T E C H N I Q U E
INNOVATION IN TECHNIQUE OF THE SUPRAPUBIC URETHRAL 
SUSPENSION OPERATION FOR STRESS INCONTINENCE
Y. YONEDA, M.D., F.R.C.S.JC], F.A.C.S.," Edmonton, Alta.
The surgical technique for the retropubic 
urethra] suspension procedure for stress in­
continence has been well described and is 
illustrated in various gynecological text­
books,13 and in Marshall, Marchetti and 
Krantz’s original paper4 in 1949. The results 
obtained with this procedure and its con­
tinued use throughout the world testify to 
its value. The innovation described in the 
present communication is offered as a 
further technical improvement in the per­
formance of this operation.
T echnique of Suprapubic Urethral
Suspension
Two of the major obstacles that I have 
encountered in placing the paraurethral 
sutures during this procedure, are in ob­
taining a substantial depth or 'Rite” during 
insertion of the sutures, and in maintaining 
a constant relationship between the urethra 
and the sutures. Even when an assistant 
elevates the urethra and the anterior vagi­
nal wall through the vagina and the surgeon 
keeps the catheter in the urethra between 
his two fingers, there is a tendency to place 
the sutures superficially and also to lose the 
urethra which is remarkably mobile in the 
horizontal plane. It is also difficult for the 
assistant to maintain prolonged and steady
"Assistant Clinical Professor, Department of Ob­
stetrics and Gynaecology, University of Alberta, 
Edmonton, Alta.
elevation of the urethra and the anterior 
vaginal wall. At this stage of the operation, 
the surgeon, working in a deep, limited and 
highly vascular space, may end up with 
only a superficially placed suture, which 
when attached to the retropubic perios­
teum will not provide adequate or lasting 
support. To overcome these hazards, a 
milled speculum, preferably a Sims (Fig. 1) 
is inserted vaginally and the Foley catheter 
emerging from the urethra is placed along 
the groove (Fig. 2). When straight trac­
tion is exerted proximally on the Foley 
catheter, the tip of the speculum comes to 
abut against the distended Foley bag, thus 
maintaining proper relationship at the 
urethrovesical angle (Fig. 3). An assistant 
then merely elevates the open speculum 
moving it upwards and inwards to expose 
the urethra and paraurethral tissues to the
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operator. In this manner, with the urethra 
relatively fixed and the urethrovesical angle 
readily identified, proper location of the 
sutures is assured. The surgeon inserts a 
small curved needle (00 chromic or silk) in 
the paraurethral tissues down to the specu­
lum which can be easily felt with the point 
of the needle. Since the depth of the para­
urethral sutures determines the type and 
adequacy of support to the urethra, this 
point merits emphasis, i.e. the ability of the 
surgeon to drive the needle down to the 
speculum. I prefer a figure-of-eight suture 
which provides a substantial and hemo­
static bite. The paraurethral suture on the 
opposite side is placed similarly. The 
urethra, with catheter in place, is thus held 
steady and easily while adequate and sub­
stantial paraurethral sutures are placed.
Fig. 3.—Lateral view of the speculum in place 
and the Foley catheter inflated, showing the rela­
tionship of the tip of the speculum to the urethro­
vesical angle. The paraurethral sutures are in 
place.
Fig. 4.—The paraurethral sutures are shown 
“staggered”, that is not placed directly opposite 
each other so that the retropubic bite, through 
the periosteum of the symphysis pubis, can be 
made through the midline ridge.
In placing the paraurethral suture, the 
needle penetrates the full thickness of the 
vaginal wall. In some instances the suture 
is actually placed through the vaginal wall 
to obtain the necessary depth and ade­
quacy of bite. However, in employing this 
method, it is sufficient that the point of the 
needle extends down to the speculum; this 
provides the surgeon with the assurance 
of an adequate bite. With reference to the 
retropubic bite, the periosteum is definitely 
thicker towards the midline where it is 
much more easily accessible and less likely 
to tear than the more lateral, thinner con­
cave portions.
The technique illustrated in Fig. 4 
overcomes two additional technical prob­
lems, namely: (a) constriction of the ure­
thra when sutures are placed directly op­
posite each other and (b ) adequate and 
easier access to the periosteum of the retro- 
pubes. By “staggering” the urethral and 
periosteal bite, that is not placing these 
directly opposite each other, constriction of 
the urethra when the sutures are approxi­
mated is prevented. The bite through the 
midline of the pubis rather than through 
the more lateral concave and thinner 
periosteum of the symphysis, facilitates 
adequate and easier periosteal anchorage. 
The urethrovesical angle suture is placed 
by identifying the inflated Foley bag with
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one hand then, while displacing the 
bladder upwards with the same hand, the 
surgeon places the suture with the bite 
down to the tip of the speculum. The an­
terior bladder sutures to the rectus sheath 
are placed in the usual fashion.
Summary
An innovation in technique for the supra­
pubic suspension procedure for stress in­
continence has been presented. A milled 
Sims speculum upon which a catheter in 
the urethra can be placed provides con­
trol of the anatomical relationship between 
the urethra and adjoining tissues, and easier 
access to adequate paraurethral suturing.
R e f e r e n c e s
1. T eL inde, R. W.: Operative gynecology, 2nd 
ed., J. B. Lippincott Co., Philadelphia, 
1953.
2. Lewis, T. L. T.: Progress in clinical obstetrics
and gynaecology, 2nd ed., J. & A. Churchill 
Ltd., London, 1964.
3. B r o w n e , F. J. a n d  B r o w n e , J. C. M.: Post­
graduate obstetrics and gynaecology, 2nd 
ed., Butterworth & Co. (Publishers) Ltd., 
London, 1955.
4. M a r s h a l l , V. F., M a r c h e t t i , A. A. and
K r a n t z ,  K. E .: The correction of stress 
incontinence by simple vesicourethral sus­
pension, Surg. Gynec. Obstet., 88: 509, 
1949.
Resume
L’auteur propose des ameliorations de la tech­
nique de la suspension uretrale retropubienne pour 
incontinence urinaire due au stress. Cette nouvelle 
methode eviterait de grosses difficultes: (a) en 
maintenant un rapport constant entre l’uretre et 
les tissiis avoisinants, ( b ) en permettant une meil- 
leure “prise” sur les dits tissus et ( c ) en facilitant 
l’acces au perioste retropubien. On utilise a cet 
effet un speculum lime, portant une rainure de 
4 a 5 mm. le long de la surface superieure de la 
lame anterieure. Ce speculum permet de maintenir 
relativement fixe une sonde de Foley reposant 
dans l’uretre, pendant toute l’intervention. L’ar- 
ticle illustre l’emploi de ce speculum.
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CANADIAN JOURNAL OF SURGERY
All communications concerning this Journal 
should be marked “Canadian Journal of 
Surgery” and addressed to the Editor, C.M.A. 
Publications, at C.M.A. House, 150 St. George 
St., Toronto 5.
The Journal is published quarterly. Subscrip­
tion is $10 per year ($ 5  per year for trainees 
in surgery), and starts with the January issue 
of each year. Single copies are $2.50 each, pay­
able in advance. (I t  would be greatly appre­
ciated if subscribers would please add bank 
exchange to their cheques.)
INSTRUCTIONS TO CONTRIBUTORS
Manuscripts
Manuscripts in duplicate of original articles, 
case reports, and other contributions should 
be forwarded with a covering letter re­
questing consideration for publication in the 
Canadian Journal o f Surgery. Acceptance 
is subject to the understanding that they 
are submitted so1 ’ / to this Journal, and 
will not be reprinted without the consent 
of the author and the publishers. Accept­
ance or rejection of contributions will be 
determined by the Editorial Board. As 
space is available, a limited number of 
case reports will be published. Articles 
should be typed on one side only of un­
ruled paper, double-spaced, and with wide 
margins. The author should always retain a 
carbon copy of material submitted. Every 
article should contain a summary of the 
contents. The Concise Oxford Dictionary 
will be followed for spelling. Dorland s Am­
erican Medical Dictionary will be followed 
for scientific terminology. The Editorial 
Board reserves the right to make the usual 
editorial changes in manuscripts, includ­
ing such changes as are necessary to en­
sure correctness of grammar and spelling, 
clarification of obscurities or conformity 
with the style of the Canadian Journal of 
Surgery. In no case will major changes be 
made without prior consultation with the 
author. Authors will receive galley proofs 
of articles before publication, and are asked 
to confine alterations of such proofs to a 
minimum.
Reprints
Reprints may be ordered on a form which 
will be supplied with galley proofs. It is 
important to order these before publication 
of the article, otherwise an extra charge 
for additional type-setting will be made.
R eferen ces
References should be referred to by numer­
als in the text. They should include in 
order: the author’s name and initials in capi­
tals; title of the article; abbreviated journal 
name; volume number, page number and 
year. The abbreviations of journal names 
should be those used by the National 
Library of Medicine, Washington, D.C., as 
published in Index Medicus. References to 
books should include in order: author’s 
name and initials; title of book; number of 
edition (e.g., 2nd ed .); title of publishing 
house; city of publication; year of publica­
tion; page number if a specific reference.
Illustrations
A reasonable number of black-and-white 
illustrations will be reproduced free with 
the articles. Colour work can be published 
only at the author’s expense. Photographs 
should be glossy prints, unmounted and 
untrimmed, preferably not larger than 10” 
x 8". Prints of radiographs are required 
and not th e originals. The magnification of 
photomicrographs must always be given. 
Photographs must not be written on or 
typed on. An identifying legend may be 
attached to the back. Patients must not be 
recognizable in illustrations, unless the 
written consent of the subject for publica­
tion has been obtained. Graphs and dia­
grams should be drawn in India ink on 
suitable white paper. Lettering should be 
sufficiently large that after reduction to 
fit the size of the Journal page it can still 
be read. Legends to all illustrations should 
be typed separately from the text and sub­
mitted on a separate sheet of paper. Illustra­
tions should not be rolled or folded.
Language
It should be clearly understood that con­
tributors are at full liberty to submit 
articles in either English or French, as they 
please. Acceptance will be quite independ­
ent of the language of submission. If  the 
contributor wishes, he may submit an in­
formative summary of not more than 300 
words in the language other than that in 
which he has submitted the article. For 
example, an article in English must carry 
an English summary and may, if the author 
wishes, carry a more detailed summary in 
French.
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BOOK R E V I E W S
SURGERY IN WORLD WAR II. THORACIC 
SURGERY. Vol. II. Medical Department, 
United States Army. Editor in Chief: Col. 
Arnold Lorentz Ahnfeldt, Editor for Thoracic 
Surgery: Frank B. Berry, Associate Editor: 
Elizabeth M. McFetridge. 615 pp. Illust. Office 
of the Surgeon General, Department of the 
Army, Washington, D.C., 1965. $7.25. Copies 
from: Superintendent of Documents, U.S. Gov­
ernment Printing Office, Washington, D.C., 
20402.
This book is the second of two volumes on 
thoracic surgery from the historical records of 
the United States Army Medical Department 
in World War II. The first volume, published 
in 1963, set forth the routine management of 
chest injuries from emergency care on the 
battle-field to final rehabilitation in a chest 
centre. This second volume deals in detail with 
special types of thoracic wounds caused by the 
missiles of modern warfare and with the man­
agement of their complications.
Particular attention is devoted to the recog­
nition and management of a group of com­
plications of thoracic injury, the significance 
of which only became fully realized as the 
result of this experience in World War II. 
There is an excellent chapter describing the 
pathophysiology of secretional obstruction, 
“wet lung syndrome”, which is a frequent and 
potentially grave complication of many types 
of chest injury. Details of management of this 
complication are set forth and remain the 
basis of the current approach to therapy. The 
importance of repeated simple aspiration in 
the management of hemothorax was first recog­
nized at this time. It also became evident that 
organizing hemothorax and hemothoracic 
empyema were complications of a simple 
hemothorax, and decortication for an organiz­
ing hemothorax was first introduced. Extensive 
experience was gained with the management 
of retained foreign bodies, and again principles 
applicable to current management were laid 
down. It became apparent that nearly all intra- 
thoracic foreign bodies required removal, 
though rarely on an immediate emergency 
basis. A series of 134 operations performed by 
Lieutenant-Colonel Dwight E. Harkin, M.C., 
in which foreign bodies were removed from 
the heart and great vessels, constitutes a re­
markable achievement and makes fascinating 
reading. There were no deaths in this series 
and all of these patients left hospital with 
normally functioning hearts. The data recorded 
on these patients, under conditions of war, are 
remarkably complete and include follow-up 
studies on some patients almost 20 years after 
injury.
Although this volume deals with many 
special types of injury infrequently encoun­
tered in civilian practice, the principles of 
management elaborated still have a wide cur­
rent application. The information is particu­
larly applicable to the increasing numbers of 
severe chest injuries from traffic accidents.
I he material is well and liberally illustrated 
and will make very interesting reading for any 
surgeon with an interest in chest injury. It is 
a fascinating and exciting historical document, 
well organized and well written, providing at 
the same time abundant clinical and practical 
information.
RESUSCITATION AND CARDIAC PACING. 
Proceedings of a Conference held in Glasgow, 
March 18-20, 1964. Edited by Gavin Shaw, 
George Smith and Thomas J. Thomson. 256 pp. 
Illust. Cassell & Company Ltd., London; The 
Macmillan Company of Canada Limited, Toron­
to, 1965. $5.50.
This book reports the proceedings of a con­
ference held in Glasgow, March 18-20, 1964, 
under the auspices of the Glasgow Post-Gradu­
ate Medical Board. It is the combined report 
of approximately 30 contributors from various 
parts of Great Britain.
A great deal has been written on the sub­
ject of resuscitation over the past few years. 
This book encompasses, as its title suggests, 
both resuscitation and cardiac pacing. To 
group these two subjects together is unusual 
and the relationship between the two is some­
what obscure.
The book deals with some of the practical 
aspects of cardiac resuscitation, but is some­
what lacking in its description of respiratory 
support which, of course, must also be avail­
able. Some of the papers are concerned pri­
marily with the theories concerning the genesis 
of cardiac emergencies. Perhaps because of the 
program of the symposium, the continuity of 
these two topics is difficult to follow.
Most of the modern concepts of theory and 
practice are described in this publication. 
However, for maximum benefit a discussion 
of basic concepts followed by a clearly de­
fined clinical approach to the problem would 
have been preferred.
MANAGEMENT OF THE PATIENT WITH 
CANCER. Edited by Thomas F. Nealon, Jr. 
1067 pp. Illust. W. B. Saunders Company, Phil­
adelphia and London; McAinsh & Co. Limited 
Toronto, 1965. $29.70.
This textbook is an excellent reference book. 
Edited by Dr. Thomas F. Nealon, Jr., it con­
tains contributions from 71 authorities in the 
field of cancer.
There are ample illustrations and references 
are listed at the end of each section.
Part I is devoted to general considerations 
concerning the broad aspects of management 
of the patient with cancer and Part II is di- 
lected towards specific considerations, organ- 
by-organ and symptom-by-symptom, in both 
adults and children.
This is an excellent textbook and is highly 
recommended to all practitioners and resi­
dents.
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*
Penthrane (methoxyflurane) is a halogen- 
ated ether. Like the familiar diethyl ether, 
it provides easy-to-control anaesthesia 
w ith  e x c e lle n t sa fety m argins. But 
Penthrane is nonflammable, thanks to the 
quenching properties of its fluorine atoms.
Penthrane is amply potent for any sur­
gical requirements. It provides excellent 
muscle relaxation —  reducing the amount 
of relaxants needed. Cardiovascular re­
sponse has proved notably stable. There 
is virtually no delirium or vomiting during 
induction.
Analgesia frequently persists into the 
recovery period, reducing need for nar­
cotics. Patients respond to command, but
otherwise tend to rest comfortably and 
quietly.
The recent instruction film, “ The 
Administration of Penthrane,” is now 
available. Ask your Abbott man. Or write: 
Abbott, Post Office Box 6150, Montreal, 
Quebec.
Professional literature available on request.
PENTHRANE* methoxyflurane
Precautions: Suspected liver disease may rule 
out halogenated agents such as Penthrane. Use 
only conservative doses of epinephrine, barbi­
turates, narcotics, tubocurarine and trimetha- 
phan camphorsulfonate. Guedel eye signs do not 
apply. Of most value in estimating depth of 
anasthesia are blood pressure, respiratory depth, 
and degree of muscular relaxation.
*  T R A D E M A R K  R E G I S T E R E D
ABBOTT LABORATORIES LIMITED Halifax * Montreal • Toronto • Winnipeg • Vancouver
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JOURNAL CANADIEN DE CHIRURGIE
loute communication concernant le Journal 
devra porter la mention “Journal canadien de 
chirurgie” et etre adressee a l’Editeur, Publica­
tions de 1 A.M.C., 150 St. George Street, 
Toronto 5.
Le journal est publie trimestriellement. Le 
prix de l’abonnement est de $10. par an ($5. 
par an pour les medecins qui sont residents en 
chirurgie) et commence avec le numero de 
janvier de chaque annee. Un exemplaire isole 
coute $2.50 et est payable d’avance. (Nous 
serions reconnaissants aux souscripteurs de vou- 
loir bien ajouter a leur cheque le montant des 
frais bancaires eventuels).
INSTRUCTIONS A NOS
COLLABORATEURS
Manuscrits
Les manuscrits d’articles originaux, de rap­
ports cliniques etc. seront envoyes en deux 
exemplaires, accompagnes d’une lettre deman­
dant qu’on veuille bien considerer leur publica­
tion dans le Journal canadien d e  chirurgie. Ils 
ne seront acceptes qua la condition qu’ils 
n’aient ete soumis qu’a notre Journal et qu’ils 
ne soient pas reimprimes sans le consentement 
expres de l’editeur et l’auteur. L ’acceptation 
ou le refus des articles soumis releve du Con- 
seil de la publication. Si la place est disponible, 
un nombre limite d’histoires cliniques pourront 
etre publies. Les articles seront dactylographies 
sur un seul cote d’un papier non ligne, a double 
espace et avec une large marge. L’auteur devra 
toujours conserver une copie au papier carbone 
du texte soumis. Tout article devra etre ac- 
compagne d’un resume. L’orthographe sera 
celle adoptee par le dictionnaire Larousse. 
Quant a la terminologie scientifique, elle sera 
basee sur le Dictionnaire des termes techniques 
de medecine ou tout autre ouvrage de refe­
rence serieux. Le Conseil de la publication se 
reserve le droit d’apporter au texte les change- 
ments qu’il jugerait a propos pour assurer la 
correction grammaticale et l’orthographe, pour 
dimmer d’eventuelles obscurites ou pour ren- 
dre la presentation conforme au style du Jour­
nal canadien d e  chirurgie. Aucun changement 
important ne sera apporte au texte sans que
I auteur ait ete prealablement consulte. Les 
auteurs recevront avant la publication des 
epreuves d’imprimerie de leur texte, auxquelles 
ils sont pries d’apporter le minimum de correc­
tions.
T ires-A-part
On pourra commander des tires-a-part sur 
une formule qui est envoyee avec les epreuves.
II est important de les commander avant la 
publication de l’article, sous peine de devoir 
payer un supplement pour une nouvelle com­
position.
Bibliographie
Les references bibliographiques seront indi- 
quees par des numeros dans le corps du texte. 
Elies comprendront dans l’ordre: le nom de 
1 auteur et ses initiales, en majuscules, le title 
abrege du Journal, le numero du volume, le 
numero de la page et l’annee. Les abreviations 
admises pour les noms de revues sont celles qui 
figurent dans I’lndex Medicus de la Biblio- 
theque Nationale de Medecine, Washington, 
D.C. Les renvois aux livres comprendront 
dans l’ordre: le nom de l’auteur, ses initiales, 
le title de l’ouvrage, le numero de l’edi- 
tion (p. ex. 2eme ed.), le nom de la 
maison d edition, la ville ou elle est situee et 
1 annee de la publication; enfin, le numero de 
la page s’il s’agit d’un renvoi precis.
Illustrations
Le journal accepte de publier gratuitement 
un nombre raisonnable d’il lustrations en noir 
et blanc. Les reproductions de cliches en cou- 
leurs seront publiees aux frais de l’auteur. Les 
photographies seront imprimees sur papier bril- 
lant, ne seront ni montees ni calibrees et d’un 
format maximum de 8" x 10". En ce qui con- 
cerne les radiographies, nous demandons des 
copies et non pas I’original. On devra toujours 
fournir un agrandissement de microphoto­
graphies. II ne faut jamais ecrire ou dactylo- 
graphier un texte quelconque sur les photo­
graphies. Une legende les identifiant pourra 
etre jointe au dos. Dans les illustrations mont- 
rant des malades, ceux-ci ne pourront etre 
reconnus, a moins qu’ils n’en aient donne le 
consentement ecrit prealablement a la publica­
tion. Les graphiques et diagrammes seront des- 
sines a l’encre de Chine sur un bon papier a 
dessin blanc. Le lettrage devra etre ecrit en 
caracteres assez grands pour que, apres reduc­
tion proportionnelle au format du Journal, ils 
soient encore lisibles. Les legendes devant 
accompagner les illustrations seront dactylo- 
graphiees sur une feuille independante du 
texte. Les illustrations ne seront ni roulees ni 
pliees.
Langue vehiculaire
II doit etre clairement etabli que les colla- 
borateurs ont pleine liberte de soumettre leurs 
articles en frangais ou en anglais, a leur choix. 
L acceptation de l’article sera entierement inde­
pendante de la langue choisie par l’auteur. Si 
le collaborates le desire, il peut decrire le 
contenu de l’article en un sommaire ne depas- 
sant pas 300 mots et dans une langue differente 
de la langue choisie pour 1’article lui-meme. 
Par exemple, un article ecrit en franc,'ais doit 
comporter un resume en fran^ais et peut, si 
l’auteur le desire, etre accompagne d’un som­
maire plus detaille en anglais.
in both
the surgical and
the nonsurgical 
management o fI—
ANUSOL-HC
hem orrhoidal suppositories with hydrocortisone acetate, 10 mg. 
also available as ANUSOL-HC ointment with hydrocortisone acetate, 0.25%
... as the final step of hemorrhoidectomy, in place of gauze 
packing, to minimize postoperative edema and discomfort.*
.. and while the surgical wound heals or as part of nonsurgical 
therapy, to reduce inflammation, relieve pain and itching, and
help promote normal healing.
then, to maintain patient comfort 
when steroid therapy is no longer indicated
ANUSOL
hemorrhoidal suppositories and ointment
Neither Anusol nor Anusol-HC contains anesthetic or narcotic agents 
which might mask symptoms of serious rectal pathology.
*Ford, C .D ., and Prigot, A .: Am. J. Proctol. 72:111. 1961.
W A R  N E R - C H I L C O T T
Laboratories Co. Limited, Toronto, Canada 
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The Royal College of Physicians 
a n d  Surgeons of Canada
1. COLLEGE OFFICERS ELEC TED  
FOR 1966-68 TERM
The following officers were elected for 
the ensuing two-year term:
Past President — Walter C. MacKenzie, 
Edmonton; President — Robert B. Kerr, 
Vancouver; Vice-President (Medicine) — 
Donald R. Wilson, Edmonton; Vice-Presi­
dent (Surgery) — Edouard D. Gagnon, 
Montreal; Member-at-large — F. G. Ker- 
gin, Toronto; Honorary Treasurer — F. J. 
Tweedie, Montreal; Secretary — James H. 
Graham, Ottawa; Honorary Assistant Sec­
retary—W. Gordon Beattie, Ottawa.
2. MEMBERS OF COUNCIL, DIVISION 
OF SURGERY
As a result of the elections conducted in 
late 1965, two new members were ap­
pointed to the Council representing the 
Division of Surgery. They are Dr. Eric M. 
Nanson of Saskatoon, representing Area II,
and Dr. Paul Nonamaker of Halifax, rep­
resenting Area V. Six other surgical mem­
bers were re-elected for a further four-year 
term (1966-1970). The following is a list 
of the present members of Council for the 
Division of Surgery:
AREA I—British Columbia and Alberta 
—Dr. F. E. Bryans, Vancouver; Dr. Walter 
C. MacKenzie, Edmonton.
AREA II—Saskatchewan and Manitoba 
—Dr. E. M. Nanson, Saskatoon; Dr. Colin 
C. Ferguson, Winnipeg.
AREA III—Ontario—Dr. C. G. Drake, 
London; Dr. F. G. Kergin, Toronto; Dr. 
R. C. Laird, Toronto.
AREA IV—Quebec—Dr. Edouard D. 
Gagnon, Montreal; Dr. Fraser N. Gurd, 
Montreal; Dr. Jacques Turcot, Quebec.
AREA V—Atlantic Provinces—Dr. W. D. 
Miller, Saint John, N.B.; Dr. E. P. Nona­
maker, Halifax.
3. PROPOSED NEW STATUS FOR 
CERTIFICANTS
The 1966 Annual Business Meeting 
adopted in principle, by an almost unani-
Where gut 
is indicated 
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mous vote, a resolution of the Council pro­
posing certain measures by which certifi­
cated specialists who are not Fellows of 
the College would have the privilege of 
becoming more closely associated with the 
College. The purpose of the move is to en­
able the College to represent more effec­
tively all specialists who hold its qualifica­
tions in matters relating to the maintenance 
of the highest standards of graduate train­
ing and professional care in the medical 
and surgical specialties. Certificated spe­
cialists who elect to do so will be granted 
a new type of certificate which will confer 
on them the right to the use of the letters 
C.R.C.P.(C) or C.R.C.S.(C) for the pur­
pose of identifying themselves as special­
ists, the privilege of full participation in 
the scientific meetings of the College in­
cluding the offering of papers for inclusion 
in the program of such meetings, and the 
right to representation on the Council of 
the College by three non-voting members. 
Those associating themselves with the Col­
lege in this way will be assessed appropri­
ate annual dues. The resolution was re­
ferred to the Committee on By-Laws for 
drafting of appropriate amendments to the 
by-Laws for submission to and ratification 
by the 1967 Annual Business Meeting.
4. 1966 REGIONAL M EETINGS
This year there will be two regional 
meetings, one in Saskatoon to serve pri­
marily the Fellows and Certificants in Area 
II—Saskatchewan and Manitoba, and one 
in Sudbury to serve primarily Fellows and 
Certificants in Area IV—Ontario. Dr. Allan 
A. Bailey, Professor and Head, Depart­
ment of Medicine, University of Saskatche­
wan, is chairman of local arrangements 
for the Saskatoon meeting which will be 
held at the Bessborough Hotel, November 
24 and 25, 1966. Dr. Bruce M. Wilson is 
Chairman of local arrangements for the 
Sudbury meeting, dates of which have not 
yet been finalized.
5. ROYAL COLLEGE TRAVEL 
FELLOWSHIPS AWARDED
Royal College Travel Fellowships for 
1966 have been awarded to two Fellows in
Where silk 
is indicated 
use the 
finest 
available
O TH E R S  D A V IS  &  
GECK
\
Davis & Geek 
Silicone- 
Treated Silk
THE SILK WITH UNEQUALLED 
TENSILE STRENGTH
• 15 to 20% greater tensile 
strength
• absolute non-capillarity
• physiologically inert
• easiest handling silk
D A V I S  A Q E C K  /
PRODUCTS DEPARTMENT /
CYAN AM ID OF CANADA LIMITED
c v a ,v a iv« / o 71^  Montreal, Quebec
208 CANADIAN JOURNAL OF SURGERY Vol. 9
the Division of Surgery. Dr. Edward D. 
Monaghan, Department of Surgery, Royal 
Victoria Hospital, Montreal, has been 
awarded $1000 for the purpose of visiting 
various centres in the United States to 
study recent developments and methods 
for the control of surgical infections. A Tra­
vel Fellowship in the amount of $1500 was 
awarded to Dr. A. S. Goldstein of the De­
partment of Surgery, University of Mani­
toba, to enable him to undertake a year of 
training in cardiovascular and thoracic 
surgery under Professor d’Abreu at the Uni­
versity of Birmingham. An additional four 
awards were made to Fellows in the Divi­
sion of Medicine.
(>. 1966 r . s. McL a u g h l i n —e d w a r d
G ALLIE VISITING PROFESSOR
Professor A. L. d’Abreu, Professor of 
Surgery and Dean of the Faculty of Medi­
cine at the University of Birmingham, has 
accepted an invitation to become the 1966
McLaughlin-Gallie Visiting Professor in the 
Royal College. Professor D’Abreu will com­
mence his visit to Canada during the latter 
half of September. His itinerary has not 
yet been concluded in detail but is expected 
to include major visits to the University of 
Toronto and McGill University as well as 
shorter visits to a number of other centres.
7. DR. ANGUS D. McLACHLIN 
APPOINTED SIMS 
COMMONWEALTH TRAVELLING 
PROFESSOR
The Advisory Committee of the Sir Ar­
thur Sims Commonwealth Travelling Pro­
fessorship has recently announced the ap­
pointment of Dr. Angus D. McLachlin, 
Professor and Head of the Department of 
Surgery, University of Western Ontario, as 
a Sims Commonwealth Travelling Professor 
for 1967. Professor McLachlin will be asked 
to visit the West Indies, Nigeria, Kenya, 
Uganda and the United Kingdom.
—
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FORTHCOMING MEETINGS
INTERNATIONAL MEETING OF 
THE CARDIO PULMONARY 
TECHNICIANS ASSOCIATION
During the summer of 1966, The Cardio 
Pulmonary Technicians Association will 
hold an international meeting for those 
technicians engaged in heart-lung technolo­
gy, respiratory physiology and cardiology. 
For further information please contact the 
Secretary, Dr. P. A. Burgess, Department 
of Medicine, Postgraduate Medical School, 
Ducane Road, London, W.12, England.
ANNUAL MEETING OF THE SOUTH 
WESTERN ONTARIO SURGICAL 
ASSOCIATION
The annual meeting of The South West­
ern Ontario Surgical Association will be 
held in the Busby Memorial Auditorium, 
Victoria Hospital, London, Ontario, on 
Wednesday November 30, 1966.
M EETING OF TH E CANADIAN 
UROLOGICAL ASSOCIATION
There will be a meeting of The Cana­
dian Urological Association in Jasper, 
Alberta, June 9, 10 and 11, 1966.
ANNUAL MEETING OF THE SOCIETY 
OF OBSTETRICIANS AND 
GYNECOLOGISTS OF CANADA
The annual meeting of The Society of 
Obstetricians and Gynecologists will be 
held at Jasper Park Lodge, Jasper, Alber­
ta, on June 17, 18 and 19, 1966. Further 
information may be obtained from the Sec­
retary, Dr. John L. Harkins, 537 Medical 
Arts Building, Toronto 5, Ontario.
THIRTY-THIRD BIENNIAL
CANADIAN NURSES ASSOCIATION
The thirty-third Biennial Meeting of 
the Canadian Nurses Association will be 
held at the Queen Elizabeth Hotel in 
Montreal, July 3 to 9, 1966.
r
When you
use Dacron 
sutures use
the finest 
available
v ®  Registered Trademark
'A
Davis & Geek 
Surgical 
Dacron
• tissue reaction minimized
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• strength maintained in situ
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Books R eceived
Books are acknowledged as received, but 
in some cases reviews will also be pub­
lished.
Anthology of Orthopaedics. Mercer Rang. 241 
pp. Must. E. & S. Livingstone Ltd., Edinburgh 
and London; The Macmillan Company of Canada 
Limited, Toronto, 1966. $7.50.
The Burn Wound. Stanley E. Order and John 
A. Moncrief. 72 pp. Must. Charles C Thomas, 
Springfield, 111.; The Ryerson Press, Toronto, 1965. 
$9.25.
Caesarean Section Scars. L. O. S. Poidevin. 112 
pp. Must. Charles C Thomas, Springfield, 111.; 
The Ryerson Press, Toronto, 1965. $8.00.
The Chest Film in Massive Pulmonary Embol­
ism. Daniel J. Torrance. 74 pp. Must. Charles C 
Thomas, Springfield, 111.; The Ryerson Press, 
Toronto, 1965. $8.00.
A Current Technique of Aortoiliac and Femoro- 
popliteal Endarterectomy for Obliterative Athero­
sclerosis. Jack A. Cannon. 54 pp. Must. Charles 
C Thomas, Springfield, 111.; The Ryerson Press, 
Toronto, 1965. $5.75.
Death in the Operating Room. Antonio Boba. 
105 pp. Charles C Thomas, Springfield, III.; The 
Ryerson Press, Toronto 1965. $6.50.
Emergency Anaesthesia. Edited by Harry L. 
Thornton and Peter F. Knight. 451 pp. Must. 
Edward Arnold (Publishers) Ltd., London; The
Macmillan Company of Canada Limited, Toron­
to, 1965. $18.00.
Fundamental Considerations in Anesthesia. 3rd
ed. Charles L. Burstein. 223 pp. Must. Charles 
C Thomas, Springfield, 111.; The Ryerson Press, 
Toronto, 1966. $10.25.
General Anaesthesia. 2nd ed., vols. 1 and 2. 
Frankis T. Evans and T. Cecil Gray. 1348 pp. 
Must. Butterworth & Co. (Publishers) Ltd., Lon­
don; Butterworth & Co. (Canada) Ltd., Toronto, 
1965. $47.25 a set.
Historical and Experimental Approaches to 
Modem Resuscitation. John W. Pearson. 106 pp. 
Must. Charles C Thomas, Springfield, III.; The 
Ryerson Press, Toronto, 1965. $7.75.
Hypoglycaemia. Vincent Marks and F. Clifford 
Rose. 356 pp. Must. Blackwell Scientific Publica­
tions, Oxford; The Ryerson Press, Toronto, 1965. 
$ 12.00.
Lectures on Glaucoma. Paul A. Chandler and 
W. Morton Grant. 431 pp. Must. Lea & Febiger, 
Philadelphia; The Macmillan Company of Canada 
Limited, Toronto, 1965. $13.75.
Management of the Patient with Cancer. Edited 
by Thomas F. Nealon, Jr. 1067 pp. Must. W. B. 
Saunders Company, Philadelphia and London; 
McAinsh & Co. Limited, Toronto, 1965. $29.70.
The Medical Annual 1965. A year book of 
treatment and practitioners’ index. Sir Ronald 
Bodley Scott and R. Milnes Walker. 554 pp. Must. 
John Wright & Sons Ltd., Bristol; The Macmillan 
Company of Canada Limited, Toronto, 1965. 
$9.00.
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indicated use 
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Davis & Geek 
Surgical Gut
"  . . .  NO STRONG HEAT-ETHYLENE 
OXIDE STERILIZED SUTURES 
R E M A IN  AT THE 15 0  DAY PERIOD 
AND IN FACT, NONE R E M A IN  
AFTER THE 10 0  DAY PERIOD.”
Hufnagel, Charles A., Zellos, S., and 
Gillespie, J. F., Comparative Studies of the 
Effect of Methods of Sterilization on the 
Absorption of Chromic Catgut. Amer. J. Surg. 
vol. 109, no. 4, pp. 424-426, April 1965
" I T  W AS NOTED THAT THERE W AS 
NO G R AN U LO M A FORM ATIO N 
W ITH  THE HEAT-TREATED SU TU R ES."
Gaskin, E. R., and Childers, M. D. Jr., JAMA, 
vol. 185 pp. 212-214 (July 20) 1963.
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Neurological Surgery of Trauma. Editor in 
Chief: Col. John Boyd Coates, Jr., Editor: Arnold 
M. Meirowsky. 604 pp. Must. Office of the Sur­
geon General, Department of the Army, Wash­
ington, D.C., 1965. $6.25. Copies from: Superin­
tendent of Documents, Government Printing 
Office, Washington, D.C., 20402.
A Nurse’s Guide to Anaesthetics, Resuscitation 
and Intensive Care. 2nd ed. Walter Norris and 
Donald Campbell. 132 pp. Must. E. & S. Living­
stone Ltd., Edinburgh and London; The Mac­
millan Company of Canada Limited, Toronto, 
1965. $5.50.
Ocular Syndromes. Walter J. Geeraets. 211 pp. 
Lea & Febiger, Philadelphia; The Macmillan 
Company of Canada Limited, Toronto. $8.25. 
(paperbound).
Operating Room Manual. A Guide for O.R. 
Personnel. 2nd ed. Mary Ellen Yeager. 313 pp. 
Must. G. P. Putnam’s Sons, New York; The Mac­
millan Company of Canada Limited, Toronto, 
1965. $8.25.
Operative Obstetrics. 2nd ed. R. Gordon Douglas 
and William B. Stromme. 779 pp. Must. Appleton- 
Century-Crofts, Inc., New York, 1965. $22.50.
An Outline and Atlas of Gynaecological Cyto- 
diagnosis. Second revised and enlarged edition. 
H. Smolka and H.-J. Soost. 208 pp. Must. Edward 
Arnold (Publishers) Ltd., London; The Macmillan 
Company of Canada Limited, 1965. $21.60.
Plastic Surgery of the Nose. Revised 2nd print­
ing. James Barrett Brown and Frank McDowell. 
432 pp. Must. Charles C Thomas, Springfield, 
111.; The Ryerson Press, Toronto, 1965. $25.25.
Regional Block. A Handbook for Use in the 
Clinical Practice of Medicine and Surgery. 4th 
ed. Daniel C. Moore. 514 pp. Must. Charles C 
Thomas, Springfield, 111.; The Ryerson Press, 
Toronto, 1965. $22.50.
Resuscitation and Cardiac Pacing. Proceedings of 
a Conference held in Glasgow, March 18-20, 
1964. Edited by Gavin Shaw, George Smith and 
Thomas J. Thomson. 256 pp. Must. Cassell & 
Company Ltd., London; The Macmillan Com­
pany of Canada Limited, Toronto, 1965. $5.50.
The Scientific Basis of Surgery. Edited by W. 
T. Irvine. 571 pp. Must. J. & A. Churchill Ltd., 
London; Queenswood House Limited, Toronto, 
1985. $24.50.
Studies on the Abdominal Incision. Mathew W. 
Kobak. 86 pp. Must. Charles C Thomas, Spring- 
field, 111.; The Ryerson Press, Toronto, 1965. 
$6.50.
Surgery. Principles and Practice. 3rd ed. Carl 
A. Moyer, Jonathan E. Rhoads, J. Garrott Allen 
and Henry N. Harkins, 1828 pp. Must. J. B. Lip- 
pincott Company, Philadelphia and Montreal, 
1965. $19.50.
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